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Installing electrical conduit? 


It’s much easier with 


Obround CONDULET 


because they are so handy and there are 
49 different types 


A wide variety of interchangeable covers and wiring 
devices with Crouse-Hinds’ exclusive Wedgenut 
Fastener; sizes to fit 14 to 6-inch electrical conduit. 
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a * The complete Obround Series, together with 
= CONDULET is acoined word regis- 15,000 other items for the electrician, is listed 


Nationwide tered in the U.S. Patent Office. It _ 2 
f designates a product made only by in Crouse-Hinds Condulet Catalog. 
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A MESSAGE TO AMERICAN 


“Give us the tools...” 


INDUSTRY °@ 





70th OF A SERIES 


For High Wages, Full Employment. . 
Business Must Have Better Tools 
and More Money to Pay for Them 


So far we have escaped the post-war depression 
predicted by leading government economists. How 
can we continue to frustrate gloomy prophets 
who see only depression ahead? 


At the end of World War II the federal Di- 
rector of Reconversion saw depression imme- 
diately ahead. He said we would have 6,000,000 
unemployed four months after VJ-Day and 
8,000,000 a few months later. 

But we did not have depression. We did not 
because: 

First, the American business man, sensing the 
obligations of a vastly more important post-war 
America, went ahead to build his plant and 
equipment to meet expanding domestic and 
world markets—markets bigger actually and po- 
tentially, in terms of world-wide trade and profits 
than any previously envisaged. 

Second, the American businessman was able 
to get the money to go ahead. Since 1945 he has 
spent $50 billion building new plants and buying 
new equipment. 

There may be other reasons why we missed a 
depression in 1946. But—make no mistake about 
it—what has powered our present prosperity is 


the $50 billion spent by businessmen since VJ- 


Day to improve their plants. 

It provided jobs directly for 5 million people. 
It paid for more than half of our record-breaking 
steel output. It put in place the foundations ‘of 
great new industries such as television. It 





strengthened the foundations of the chemical, 
machinery, plastics, steel and oil industries. It 
has expanded and improved our i since systems 
throughout the country. : 


This spending has made the difference between 
prosperity and slump, between industrial strength 
and serious deterioration. 


In fact, we know now that what business spends 
for new plants and new tools always makes 
the difference between prosperity and slump, 
the difference between national strength and 
weakness. 


The accompanying chart tells the story. When 
we have spent heavily for new plants and equip- 
ment, we have had prosperity and strength. 
When we have not, we have been in trouble. 


We would have been in trouble since VJ-Day 
except that business used its war reserves, plus 
two-thirds of its profits, plus borrowed money to 
improve and expand its facilities. This year in- 
dustry is spending $19 billion this way. 

Has this great post-war expansion actually 
made our economy a “mature economy”? Have 
we come now to the saturation point the New 
Dealers mistakenly said we had reached in 
the ’30’s? 

The answer is no! 


Proof of that answer is being developed 
through a McGraw-Hill national survey of 
“Business’_ Needs for New Plants and Equip- 
we continued on next page 
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ment” details of which will be given in this edi- 
torial series in coming months. 

We have a bigger nation, more people, to 
serve right here at home. Further we must meet 
human needs which the war created around the 
world. Also, we must sustain a world position 
such as this country never assumed before. 

Here are immediate things crying to be done. 

1. Business still needs billions to expand pro- 
duction because our country and our needs are 
growing rapidly. Example: To meet the demand 
for power, electric utility companies must nearly 
double their present generating capacity in 10 
years. That will cost more than $7.5 billion. To 
fill increasing needs for oil and gasoline, oil 
companies must spend at least as much. 

2. Business still needs billions to get its plants 
up to date and overcome wear and tear. Ex- 
amples: Over half'a million of our freight cars, 
a third of the total, are more than a quarter of 
a century old. About two-thirds of the looms in 
the textile industry are more than 20 years old. 
Half of our coke ovens, basic equipment for 
iron and steel production, are more than 20 
years old, and only half as efficient as modern 
ovens. 

3. Business still needs many billions to do 
new things in dramatic new ways. Example: 
Machinery that will cut out 80% of the dirty, 


dangerous work of mining soft coal has been 
perfected. A new automobile engine plant will 
reduce the work that goes into engine-building 
by three-quarters. : 

Hundreds of similar things that our scientists 
and engineers have developed could be cited. 
They can be found in every industry. They hold 
immeasurable promise of adding to the abun- 
dance of American living. In fact, there is hardly 
a step along the whole route of industry — from 
roughing out raw materials to delivering finished 
goods — where there are not new and better ways 
of doing things standing ready for general use. 


But the crucial question now is: Where is the 
money coming from to put te work these new 
and better ways of doing things? 


Business has used its own resources so far... 
profits and reserves. The stock market, where 
industry traditionally has raised money from 
people willing to risk their savings, has been 
limping along, giving business no chance to get 
enough money on satisfactory terms. Business 
now must look primarily to its own earnings 
for the money to carry out the improvements 
which are necessary if America is to keep itself 
strong and efficient. The next editorial in this 
series will deal with this new and crucially- 
important role of profits. 

But business can not count on profits alone 
to do the job. Profits are too uncertain. 

From now on finding the money... to put new 
ideas and new equipment to work ...to go ahead 
with the expansion and improvement that will 
thwart depression and build industrial strength 

. calls for the support of all Americans 
everywhere. 

This comes right down to you... for at stake 
is your chance for steady work, for better pay, 
for new things like television, and for more of 
the every-day things, like coal and clothing, of 
better quality and at less cost. 

By helping business get new and better tools, 
you will help yourself —and you will help build a 
more sound, more prosperous, better America. 


President, McGraw-Hill Publishing Company, Inc. 
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Cost Factors 


Concluding his series of four ar- 
ticles on cost factors for cable selec- 
tion and application, H. J. Finison 
discusses the selection of cable sizes 
in this installment. The tables include 
detailed curves for total cost of break- 
ers and installed cost plus capitalized 
loss for cables in several arrange- 
ments. The article begins on page 62. 


Balance 


Vibration and wear of rotating parts 
in electrical machinery are important 
detriments to operation and to appa- 
ratus life. Unbalanced distribution 
of weight is the usual cause. Many 
types of equipment are now available 
to detect weight unbalance, both 
static and dynamic, in the shop. In- 
dustrial Editor Hugh Scott has brought 
together a round-up of methods and 
practices for balancing rotating elec- 
trical apparatus in “Dynamic Bal- 
ance,” beginning on page 60. 


High Maintenance 


Bissett Electric Company's installa- 
tion of fluorescent lighting units on 
the 34-foot ceiling of the California 
State Capitol provides many interest- 
ing details around provisions for 
maintaining lighting on high ceilings. 
The methods used here are discon- 
necting hangers, lowering cables, and 


MILUONS OF DOLLARS 


a portable winch. The story “Winch 
Maintenance for High Ceiling Lensed 
Fluorescents” begins on page 54. 


Reports to Come 


Heading off our big January issue 
are two features that bear on the 
months ahead. As we go to press, 
our folks are checking reservations 
and packing notebooks and cameras 
to cover the Florida NECA conven- 
tion. The proceeds in pictures and 
story of the activities there will come 
to you next month. 

And, as is our custom, we shall 
condense the findings and forecasts 
of the year end in our annual out- 
look for the electrical construction 
industry. Watch for these features in 


January. 


Primary Loop 


The great R. R. Donelly and Sons 
Company plant in Chicago handles 
some of the largest printing jobs in 
the country. Electrical reliability is 
of the utmost necessity in scheduling 
these tremendous operations. Harry 
A. Garn of Albert Kahn, Associated 
Architects and Engineers, tells us the 
story of a dual primary distribution 
system to insure electrical reliabil- 
ity, installed by Edward Electric Com- 
pany. You'll find the article “Primary 
Loop Serves Printing Plant’ on page 
51. 


MILLIONS OF DOLLARS - 


. . at a Glance 


Apartment Wiring 
Methods 


Multi family dwellings of substan- 
tial size are beginning to appear in 
the construction programs of our big 
cities. Wiring practices in modern 
apartment buildings are always an 
important indication of residential 
wiring trends. Marshall Ledwick of 
the Marshall Electric Corporation of 
New York City, gives us a round-up 
of typical electrical construction and 
wiring techniques in modern New 
York City apartment buildings. The 
story, Apartment House Wiring” will 
be found on page 56. 


Correction 


Harry A. Johnson of Westinghouse 
Electric Corporation in San Francisco 
calls our attention to a formula and 
an example in the article, ‘Test 
Method for Three Phase Motors” by 
A. F. Stilson in the October issue. 
The formula should have been: 


a Watts 
1.73 X Volts X P.F. 


The example: 


7200 
T= [75x a0 x 74 7D amperes. 
We and the author are grateful to 
Mr. Johnson for calling this to our 
attention. 
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Durashea 


FoR POWER DISTRIBUTION, you can use a single type and size of 
Durasheath cable— whether it’s small or large—one, two or three 
conductors — in runs that are in the air, in conduit or directly in the 


ground. 
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ADVANTAGES IN DURASHEATH: 

High tensile strength and strong resistance to flame and abrasion. 
Extreme flexibility that makes handling easy. 

Resistance to moisture, acids and alkalies generally found in the soil. 


No problems of electrolysis, corrosion and extremes in temperature. 
Write for Bulletin DM 4820, “Durasheath, the All-Purpose Cable.” 


ANACONDA WIRE & CABLE COMPANY 
25 Broadway, New York 4, N. Y. 
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THE ALL-PURPOSE CABLE 


Anacondaloy*-coated copper conductors 
are insulated with a moisture-resisting 
synthetic rubber compound, bound with 
color-coded rubber-filled tape and enclosed 
in a tough, high mechanical strength, 
moisture- and flame-resistant outer jacket 
of Neoprene. Conductors have the lasting 
protection of a solid block of synthetic 
rubber and Neoprene. 


*Reg. U.S. Pat. Off. 
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POWER OF CHOICE 
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ELECTRICAL CONSTRUCTION AND MAINTENANCE 


THE PAST YEAR has witnessed an increasing flow of new prod- 
ucts and devices into the electrical construction field. And in some more conven- 
tional lines war and postwar shortages have eased substantially. For the first time 
in many years a purchase order can specify quantity, brand and catalog number 
with practical assurance that it will be filled as written in reasonable time. 


MORE MATERIALS and a prosperous outlook are restoring to 
electrical construction men a tremendously powerful instrument—the power of 
choice. Used with deliberate wisdom, it can inspire progress, create new markets 
and build a strong, expanding industry. Ignored, exploited for narrow advantage, 
or delegated to avoid responsibility, it can be equally destructive. 


INDUSTRY PROGRESS or decline is written in orders. A 
product of years of laboratory development backed by generations of responsibile 
manufacturing or a gadget from a mushroom loft shop are both waiting for the 
returns from the marketplace. And the preponderance of purchases will determine 
in which direction more development and initiative will be pushed. Choice 
expressed by orders will decide. 


BUYING BY PRICE ALONE is almost never a measure of intelli- 
gent choice. Plain price provides an insidiously simple formula requiring no special 
knowledge, understanding or experience in application. It is rarely constructive. 
It may have some usefulness as a temporary means of survival in desperate compe- 
tition. But it has no place in a healthy,-progressive industry in a normally pros- 
perous economic environment. 


PRICE BECOMES a compelling factor in choice only when 
values have been weighed skillfully. Some values are obvious, others could be dis- 
closed to the inexperienced buyer only by costly analysis. And some are entirely 
intangible. Two contact surfaces may look alike and yet be of greatly different 
quality. Two products may be substantially alike in function yet represent company 
background and industry policies that are poles apart. 


THE POWER OF CHOICE must logically be exercised by those 
with the experience and skill to appreciate value. Electrical work is a complex of 
many technical materials and values are not always intrinsic. The wise selection 
of materials is an important area for expressing the policies, standards and efficiency 
of an electrical contracting organization, as well as making and keeping a reputa- 
tion. And in the long run, it expresses the policies of an industry. 


EXPERIENCED AND ABLE material selection invites full 
responsibility—responsibility that looks beyond the “fast buck”. and the sharp 
advantage. Guarantee commitments, established reputation and creative market 
development can only be supported on a strong foundation of sound, practical 
values. And sound values can come only from the consistently wise use of the 


power of choice. 
Wu. : , Peet 
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“Then maybe I can save you quite a bit of 
time and expense! Hundreds of electrical con- 
tractors already are saving — by buying their 
needs from us. For wiring, lighting, ‘inter- 
com’ systems — just about any job 














“First reason is, you can get 100,000 differen} 
electrical items — just by picking up your 
phone and calling Graybar’s local office! | 
Ordering everything from Graybar saves you 
time — for construction or maintenance , , | 








“And it's all quality stuff — carefully selected 
over the years by men who know the busi- 
ness in each field. Graybar’s lines are the 
nation’s favorites — products of leading manu- 
facturers. Names you have confidence in... 





“Whenever you need special technical assis- 
tance, one of the Graybar Specialists goes to 
work on your problem. Meanwhile, as your 
regular Graybar Representative, I can give 
you quick facts on any electrical items... 








“One nice thing about doing business with 
Graybar is— we're a friendly bunch. Our local 
people take a real interest in their neighbors 
and customers. Yet you get the benefits of 
our nation-wide set-up and experience... 


“Graybar is fussy about the people it hires, 
That goes for the folks behind the scenes, 
too — like our order editors. Our clerks are ac- 
curate. Our warehousemen know how to pack 
your stuff and get it delivered on time! ... 











“The fact that Graybar is the oldest and big- 
gest distributor of electrical supplies may not 
set you on fire. But our long-time, close rela- 
tions with leading suppliers don’t hurt a bit — 
especially when you need unusual help... 


‘Graybah 


IN OVER 100 PRINCIPAL CITIES 












“One thing about Graybar that really makes 
us different ... we're 100% owned by our- 
selves — operating and retired personnel. That 
makes us especially anxious to please. Gives 
you the kind of attention you want! 













e offices: Graybar Building 
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Dual primary distribution provides service reliabil- 


ity at the modern printing plant of the R. R. Don- 


nelley & Sons Company in Chicago. 


Feeders are 


normally supplied by two transformers operating in 


parallel. Installation by the Edward Electric Com- 


pany, Chicago. 


By Harry R. Garn 


Electrical Engineer 
Albert Kahn Associated Architects and Engineers, Inc. 
Detroit, Michigan. 


paper or magazine story, are you 

aware of the “behind the scenes” 
activity necessary to meet the deadline ? 
Of the tremendous manpower and ma- 
chine-power that backs up each issue? 
Today’s speed of news dispatch in- 
volves high-speed mechanized printing, 
binding and delivery techniques, all 
dependent upon precision-operated mo- 
tor-driven machines. Behind these well 
organized materials flow and produc- 
tion schemes is a reliable electrical sys- 
tem that must provide service continu- 


A you read this article, or any news- 


ity during outages and emergencies. 

Such was the basic philosophy be- 
hind the electrical distribution system 
in the new printing plant of the R. R. 
Donnelley & Sons Company in Chi- 
cago. Designed by Albert Kahn Asso- 
ciated Architects and Engineers, De- 
troit, the three-story structure pro- 
vides some 560,000 square feet of floor 
space for additional press and bindery 
operations. General contractor was the 
Peter Hamlin Construction Co.; elec- 
trical contractor, The Edward Electric 
Co., both of Chicago. 





Service reliability for the plant re- 
quired the design of a dual system of 
primary distribution with all feeders 
normally supplied: by two transfurmers 
operating in parallel: Power and light 
feeders will not be interrupted by the 
failure of any transformer or primary 
feeder. Loads can be transferred from 
one transformer to another without a 
moment’s interruption of the power 
supply. 

Electrical service is supplied by the 
Commonwealth Edison Company via a 
12-kv. loop power line providing a 
dual feeder system from the power 
company’s substation to the custom- 
ers’ 12-kv. buses. Normally, the com- 
plete loop is closed and power flows 
over both halves of the loop into 12-kv. 
buses in each customer’s vault. Each 
loop section is equipped with breakers 
having differential protection. A cable 
failure on any section of the loop will 
automatically open the breakers on the 
faulty section and complete an annunci- 
ator circuit which is relayed to the 
power company. Although a cable fail- 
ure will sectionalize the loop, all cus- 
tomers will continue to receive power 
over the other half. 

Secondary service for large indus- 
trial customers is still being recom- 
mended by many power companies. 
When supplied, the power company 
furnishes, installs and maintains all 
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No.'/0-3 conductor, P&L. cable (15 kv.) 

200 amp.,3 pole, 15 kv., air filled, load break disconnect 
switch. (Key interlocked with main secondary breaker) 

300 kva, I2kv. to 208/120 volt, 3 phase, 4 wire, dry 
type transformer 

750 kva., 12 kv./240 volt, 3 phase dry type transformer 


4000 amp., 600 volt, 3 pole, manually operated air circuit 
breaker 


2000 amp., 600 volt, 3 pole, electrically operated air circuit 
breaker 


208/120 volt, 3 phase, 4 wire bus 
240 volt, 3 phase bus 








FIG. 1—One line diagram showing pri- 
mary loop distribution with dual trans- 
former service to secondary radial feeder 
system. 


primary switch-gear and transformers ; 
the customer provides and installs all 
secondary. switchgear and low-voltage 
feeders. Transformer vaults, within the 
customer’s building are required in all 
congested areas where only under- 
ground service is available. 

By placing transformers near the 
customer’s load centers, voltage regula- 
tion is improved and secondary feeder 
investment reduced. In many instances 
this means two or more transformer 
vaults. Where more than one vault is 
required, the power company charges 
for the excess service facilities includ- 
ing additional monthly rental charges 
for extra transformers and switchgear. 
Because of this, many industrial cus- 
tomers have one large transformer 
vault and very long secondary feeders. 
Power company switchgear and trans- 
former vaults are often located along 
one side of the building to hold primary 
service to a minimum length and facili- 
tate moving transformers into the 
building. Such a plan frequently re- 
quires longer secondary feeders. 

Primary service is ruled out of many 
projects because plant engineers feel 
that a specially trained crew of elec- 
tricians would be required to safely 
operate and maintain primary equip- 
ment. However, high-voltage metal- 
clad switchgear having draw-out break- 
ers, totally enclosed buses and gang 
operated disconnects equipped with key 
interlocks can be safely operated by 
any plant electrician. When the breaker 
is withdrawn from the structure an 
automatic shutter closes the openings 
in front of the primary disconnects. All 
breakers are serviced and test operated 
outside the structure where they are 
completely divorced from any high- 
voltage connections. It is a fact that 
this equipment is safer to maintain than 
ordinary low-voltage motor starters. 
Where high-voltage, metal-clad, air- 
circuit breakers and dry-type trans- 
formers are used, all operating and 
maintenance requirements are handied 
by the regular staff of plant elec- 
tricians. 

Where the power company’s service 
is less than 15-kv, that voltage should 
be used as the primary distribution 
voltage for the plant and run directly 
to substations located near load centers. 
For any building longer than 400 to 450 
feet, it 1s not economical to distribute 
power at utilization voltage from only 
one substation. 

A cost analysis was made of Sec- 
ondary vs. Primary distribution from 
the service entrance to two substation 
vaults in the basement areas of the 
Donnelley building. It was found that 





the difference in cost between a sec- 
ondary and primary distribution sys- 
tem would pay for the customer’s por- 
tion of the primary switchgear, pri- 
mary ducts and cables and for all the 
power and light transformers. Also; 
primary distribution provides better 
voltage regulation, flexibility, service 
continuity, efficiency, simplicity and 
low maintenance. 





















Primary Loop Distribution 


Metal-clad switchgear, equipped 
with draw-out type, air circuit break- 
ers having a 3-phase interrupting rat- 
ing of 250,000 kva. and designed for 
15-kv. grounded-neutral service, con- 
trols Primary service. The power com- 
pany’s portion consisting of one tie 
and two incoming line breakers and 
two metering cubicles, was installed in 
the same vault and in the same line-up 
with the customer’s primary switch- 
gear. Locks on the doors of the power 
company’s metal-clad switchgear re- 
stricts operation and maintenance to 
power company personnel. This ar- 
rangement eliminates a separate utility 
vault and reduces customer investment 
since less floor space is required and 
both use the same equipment and ac- 
cess doors. Unit substations for power 
and light (each substation having dual 
transformer feeds) are located in the 
same vault with the Primary switch- 
gear. 

The customer’s portion of the Pri- 
mary switchgear consists of one light- 
ing and one power feeder breaker on 
both ends of the utility switchgear. The 
switchgear is electrically operated by a 
60-cell battery which is kept fully 
charged by a “Rectomatic” battery 
charger. The customer’s breakers are 





TWO UNIT SUBSTATIONS for power 
located in primary switchgear room. Pri- 
mary breaker and transformer are in fore- 
ground; secondary cubicles in rear. 
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FIG. 2—Basement plan showing unit sub- 
station locations and underground pri- 
mary duct system. Note duct installation 
for future substations. 
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equipped with indicating ammeter, 
watt-meter, and var-meter. Each bus 
section has a single-phase volt-meter 
with 3-phase transfer switch. 

The building was designed for future 
addition of three floors. The primary 
switchgear has been designed and spare 
ducts have been installed up to the 
present roof to accommodate new pri- 
mary breakers and feeder cables for 
future load center substations above the 
present roof. 

Each primary feeder for lighting is 
looped to two lighting transformers; 
and each primary power feeder is 


PRIMARY SWITCHGEAR is in same room with two unit sub- 
stations. Incoming service, bus tie and metering cubicles are 
in center; customer’s primary feeder breakers at each end. 


1 _l2kw. primary service 


- uo’ «(by Power 0.) 
. 


Basement Plan 


looped to three power transformers 
(See Fig. 1.). The 12-kv. tie breaker 
can be opened and service interrupted 
on one of the utility’s incoming 12-kv. 
lines without service interruption to 
any of the secondary power and light 
feeders, because one transformer on 
each dual substation will continue to 
feed all of the loads which were nor- 
mally fed by the two transformers oper- 
ating in parallel. 

All power and light transformers are 
3-phase, dry-type, self-cooled. Dry-type 
transformers are capable of carrying 
heavier overloads than the conventional 


*~~~Ducts to roof 
for future sub’s. 








oil or “Askarel” insulated transformers 
and do not require floor drains. Since 
the transformers and primary and sec- 
ondary switchgear contain no oil or 
other combustible material, there can 
be no fire hazard. A 4-speed fan sup- 
plies air to each transformer vault. 
Fans are equipped with filters to pre- 
vent paper lint and ink dust from enter- 
ing switchgear vaults. 

Primary service connection to each 
transformer is made through a 200- 
ampere, three-phase, gang-operated, 
totally-enclosed ‘‘De-ion” load inter- 

[Continued on page 134] 


SIX UNIT SUBSTATIONS in a single vault. Two in foreground 
are for lighting; four in rear for power. Note secondary bus 
tie between opposite units. 
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Winch Maintenance 
For High Ceiling 


Lensed Fluorescents 


Surface fluorescent installation on 34 foot ceiling 
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has prismatic lenses, winch lowering for lamping 






and maintenance, installed by Bissett Electric 









HIGH-BAY FLUORESCENT lighting on 


34-ft. ceiling of California legislative as- 


Company. 





NE of the first highly effective 
West Coast applications of fluor- 
escent lighting fixtures directly on 

the ceiling of a high ceiling room is 
that in the legislative chamber of the 
California state capitol building at 
Sacramento. Relighting of the im- 
mense room with a 34-ft. ceiling was 
a part of a recent modernization pro- 
gram including the very latest in auto- 
matic vote recording apparatus and a 
public address system with micro- 
phones at each legislator’s desk. Bis- 
sett Electric Company of Sacramento 
was the electrical contractor. 






















Existing 
access opening-~ x 


Old lighting consisted of twelve in- 
candescent chandeliers, nine with 5 kw. 
each and three with 250 watts each. 
Lighting was poor from the unsightly 
fixtures and the heating problem never 
had been entirely satisfactorily solved. 
The new fluorescent installation con- 
sists of six rows of units mounted di- 
rectly on the ceiling, as shown. Five 
‘rows are at the 34 ft. level and one 
row under the balcony. The three 
middle rows consist of eight fixture 
units each. Units are eight feet long 
with twelve Type F. 40 watt fluorescent 
lamps. First and last rows have two 


to portable 


8 foot and four 12 foot units with half 
the cross section of the center units. 
The under balcony row is similar but 
differently spaced. Punching the light 
to desks over 30 ft. below is the design 
of the semi-circular unit with special 
Holophane “controlens”. Curved lens 
panels are hinged to permit access to 
the fixtures inside that hold the tubes. 

Such an installation on the ceiling 
was only made possible by use of 
Thompson hangers. These contact- 
making hangers permit 12-lamp sec- 
tions of the heavy fixtures to be lowered 
to the floor for maintenance. A por- 


i #” lowering cable to attach 
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MOUNTING DETAIL of the high ceiling units with disconnecting hangers and drop cable. 
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sembly room provides 50-60 footcandles 
through use of prismatic lenses. 


table winch placed over manholes in 
the floor of the fourth floor of the 
building is used for this maintenance 
work. An upward pull and then a 
quick drop disengages the hangers and 
the fixture is then lowered as illus- 
trated. With a cable on each end of 
the long heavy fixture it was found 
necessary to provide telephone com- 
munication between a man on the floor 
and one at the winch to control lower- 
ing and positioning of units. 

Another problem, that of having 
some way of testing the units on the 
floor after tube replacement, was 
solved by use of a receptacle on a 
portable cord, as shown. This recep- 
tacle is the same as the contact-making 
part of the receptacle at the ceiling. 

Ten manhole openings provide ac- 
cess ‘to the supporting cables. Four 
existing 14 inch conduits carry the 
branch circuits. Old wiring was re- 





FIXTURE LOWERED to floor for main- 
tenance. Portable receptacle placed over 
contacts provides current for testing. 


moved and new No. 8 branch circuits 
installed. 

The existing panel cabinet for the 
ceiling lights was 41 by 30 by 8 
inches. Two new 16 circuit panels 
with 20 ampere single pole circuit 
breakers arranged for 3 phase 4 wire 
feed were installed. Feeders were ex- 
tended to the main lugs of one section. 
An electrically operated, mechanically 
held 100 ampere 3 pole contactor con- 
trols the other section. This array, 
with new trim and doors, fitted easily 
into the existing cabinet. An existing 
20 circuit panel was abandoned and the 
circuits extended to the above panel. 


Hangers were wired in flexible con- 
duit from pull boxes in the 14 inch 
conduit runs, paralleling the fixture 
vows. Generally two 12 lamp units 
are connected on one 20 ampere cir- 
cuit. No. 8 wire and common neutral 
home runs are used to minimize vol- 


1$"x#" channel iron tied to metal 


lath supporting channel every 12” 
with No. 9 gal. iron wire 


#" threaded rod, two for giants 
each 4' section of fixture-~ 
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OVER-BALCONY UNITS are suspended from channel tied to metal lathe supports. 
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WINCHES RAISE and lower fixtures. 
Telephone communication is provided 
with man on floor for control. 


tage drop on the relatively long runs. 

Overall effect of this well-designed 
installation is to enhance the beauty of 
the room while at the same time deliv- 
ering 50-60. footcandles of non-glare 
lighting at desk level. The design of 
the modern lighting system harmonizes 
effectively with the architecture of 
this historic old legislative hall. 

Of equal importance from the stand- 
point of installation and maintenance 
is the use of lowering hangers which 
permits floor level cleaning and lamp- 
ing. Much of the problem of high bay 
fluorescent installation is that of pro- 
viding appropriate. and convenient 
facilities for routine care. With lower- 
ing hangers the fixture design can take 
advantage of many of the more ad- 
vanced illumination control techniques 
without incurring prohibitive main- 
tenance costs or rapid detérioration in 
light output and efficiency. 


Conduit fastened 

on ceiling, flex 

Meg into wireway 
4 


















FIG. 1—Branch feeders rise from tenant meter panels in basement to second 





floor, where they fan out to separate vertical riser locations. Note outlet boxes 
in place for wall receptacles for second floor apartments. 


has lagged in New York City as 

elsewhere in the nation. Multi- 
family projects totalling some hundred 
million dollars in value have been 
planned,. but shelved. The reported 
reason is that construction costs have 
approximately doubled over prewar 
prices. 

It is estimated that Manhattan could 
absorb some 75,000 to 100,000 new 
apartments, but in the face of this de- 
mand housing investors have gone on 
a buyer’s strike. Investment returns 
from rental projects will not justify 
present day building costs. These con- 
ditions, however, have spurred on one 
type of housing construction in Man- 
hattan—“cooperative” apartments. 

Eleven luxury-type “cooperative” 
apartments, requiring purchase of stock 
for ownership by the tenants, have 
been completed or are well under way 
to completion. The electrical wiring 
and facilities is similar in each of these 


Pies sare housing construction 











projects, with only minor variations. 
The wiring system and _ installation 
techniques described here were used in 
the new apartments at Madison Avenue 
and 74th Street, Sam Minskoff, 
Builder, and Sylvan Bein, Architect, 
and at 300 East 57th Street, Sam 
Rudin, Builder, and Emery Roth & 
Sons, Architect. 

Electrical service supplied by the 
utility in Manhattan is generally three- 
phase four-wire 120/208 volt. The 
utility company requires that all meters 
be placed in a basement meter room on 
multi-family units. For buildings more 
than ten stories high the most eco- 
nominal type of distribution is gener- 
ally provided by grouping adjacent 
apartments on a three-phase four-wire 
feeder, with a separate feeder running 
to each group of three apartments. 
Three single-phase two-wire meters 
are used on each four-wire feeder to 
each group of three apartments. 

The New York City Code requires 











Basement lighting a 





Apartment 










Typical electrical con- 
struction and wiring tech- 
niques used in New York 


City apartment buildings. 


the electrical contractor to file with 
his application for inspection the fol- 
lowing feeder data: 

1. Area in square feet 

2. Load (before applying demand 
factor ) 

3. Required demand-factor load (af- 
ter applying demand factors) 

4. Size of the conductors 

The City Code also requires that the 
voltage drop from service point to the 
final distribution panel shall not ex- 
ceed two and one-half percent. Feeder 
load is required to be calculated at two 
watts per sq. ft. of area, plus 1500 
watts appliance load per apartment. 
Demand factors required are identical 
with the National Electrical Code. As 
the most economical distribution sys- 
tem installation is one in which three 
apartments are fed by one four-wire 
feeder, the area of all three apartments 
is used to calculate the feeder size. 

Shown in Fig. 5 is a typical electrical 
layout for a typical apartment unit in 
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FIG. 2—Distribution system diagram for 15-floor and penthouse apartment building. Individual apartments are metered 


separately in basement meter room. 
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House Wiring 


the building at Madison Avenue and 
74th Street, New York City. The cut- 
out panel (A) for this apartment is 
located in the kitchen wall which sepa- 
rates this apartment from the one ad- 
jacent, fed from cut-out panel (B). 
These cut-out panels are shown in 
place in Fig. 4, as well as the feeders 
for upper apartments, shown during 
the construction stage and before the 
wall was installed. Branch circuits av- 
erage from four to six per apartment, 
depending upon size of apartment. 

The individual metering of apart- 
ments in a basement meter room means 
that a large number of four-wire feed- 
ers are,run from the meter room up to 
the individual three-apartment groups. 
General practice is to run these feeders 
vertically from the basement to the 
second floor, and to then branch out 
these feeders across the second floor to 
vertical risers which extend up to the 
individual apartment groups. Fig. 1 
shows these feeders fanning out across 
the second floor from a common point 
directly above the basement meter 
room. 

The electrical distribution system 
for the entire apartment building is 
shown in Fig. 2. It will be noted that 
exit lights, stair and hall lighting, all 
first floor and basement lighting, ele- 
vators, boiler room, etc., are metered 
separately on one meter for the build- 
ing. Provision is also made for sup- 
plying individual electrical service as 
required to shops and stores which are 
located on the first floor, or street level. 

Other electrical facilities in cooper- 
ative apartments include a complete 
house telephone system, a complete 
public telephone system, and a complete 
radio system. The radio system in- 
cludes roof aerials, radio plugs in each 
apartment, and a ground. Coaxial 
cable is used from the second floor to 
the roof, with one No. 18 AWG wire 
to ground. Some of the recently com- 
pleted apartment buildings have also 
been equipped with special AM, FM 
and television outlets in each apart- 
ment, using improved master television 
antenna systems. 


FIG. 5—Wiring layout for a typical apart- 
ment. The number of circuits per apart- 
ment is controlled by the square foot area 
at two and one-half watts per square foot, 
plus 1500 watts for an appliance circuit. 

















into 


are divided 
groups of three for single-phase metering 
from 120/208 volt three-phase four-wire 
feeder service. 


FIG. 3—Apartments 





By Marshall V. Ledwick 


Marshall Electric Corporation 
New York City 


FIG. 4—Individual apartment panels are 
located in kitchen wall dividing two 
apartments. Feeders for upper apart- 
ments are also shown. 
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By A. A. Schuhler 


HE selection of the correct and 
T most economical voltage, power 

supply and wiring for any signal 
system is a fundamental requirement. 
There is no advantage and certainly 
no saving in the equipment or labor 
when sub-standard procedures are fol- 
lowed. Very often incorrect methods 
result in continuous trouble, interrup- 
tions and failures in the system which 
cause inconvenience and are costly to 
all concerned. 

Most of the problems and questions 
which arise are those relating to the 
low-voltage systems, that is, up to and 
including 24 volts either alternating or 
direct current. This is because there 
are a number of critical factors. in- 
volved such as the low-voltage, line 
drop, contact resistance, capacity or 
size and location of a transformer or 
other source of current, and the size 
of the conductors to carry a load over 
a specified distance. Whereas, in the 
higher voltages such as 115 or 230, 
the problems are greatly simplified, 
and furthermore, every electrical con- 
tractor is familiar with them as they 
are constantly working with these volt- 
ages in connection with lighting and 
power circuits and appliances. 

Standard voltages should be selected 
for the operation of signaling devices 
whenever possible, since they are 
readily obtainable and in most cases are 
lower in cost than specially wound ap- 
paratus. The standard voltages for al- 
ternating current units are 24, 115 and 
230. The standard voltages for direct 
current units are 6-9, 24, 115 and 220- 
250. 

In industrial work, the inclination is 
toward the use of higher voltages such 
as 115 alternating or direct current be- 
cause it is generally available and is 
particularly suitable on long runs. 
Where this voltage is not available 230 
volts may be used. These voltages re- 
quire smaller wire sizes and eliminate 
transformers and other voltage reduc- 
ing devices. Installation of- conductors 
for these systems must be in accord- 
ance with the requirements of lighting 
circuits as specified by the National 
Electrical Code or the local ordinances 
having jurisdiction. 

In small alternating current systems, 
and in others where 115 or 230 volts 
cannot be used possibly because of ex- 
isting wiring which does not conform 
to the higher voltage requirements, 24 
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LOCATION of power supply should be near the load center. 


Signal Power Supply 


volts is recommended. This is likewise 
true of installations where several low- 
voltage signal systems may be run in 
the same conduit, and in systems where 
persons come into direct contact with 
pushbuttons at frequent intervals, such 
as in nurses call systems. The use of 
this voltage on alternating current is 
preferable because signaling transform- 
ers have been standardized upon and 
their outputs are based upon this volt- 
age. If 12 volts were used it would 
either require a special transformer, or 
an oversized standard transformer, in 
which case only half of the capacity 
would be used and the other half would 
be wasted since it would not be used. 
In addition, the effect of line drop, con- 
tact resistance and other electrical 
losses in the system would be twice as 
great and of proportionately even 
greater detriment on 12 volts as com- 
pared to the 24 volt systems. 

In small direct current systems, and 
in others where 115 or 220 volts can- 
not be used for the reasons outlined in 
the above paragraph, 24 volts is also 
recommended, Sources of direct current 
are the storage battery and the rectifier. 
The former insures isolation and re- 
liable operation when combined with a 
charging rectifier having the trickle 
and booster features and connected con- 
tinuously to the commercial power 
supply. The rectifier is also connected 


to the commercial power supply, how- 
ever, it is subject to interruption 
should the power fail. A rectifier may 
be arranged to normally operate a sys- 
tem, and when a failure in current sup- 
ply occurs, a relay may be used to 
transfer a storage battery to the system 
to insure continuity of operation. 
Where only a few small signal devices 
are to be used, and the length of the 
runs are very short, and the service is 
intermittent, 6-9 volts may be used. 
Current supply for such a system may 
be derived from dry cells or a small 
rectifier. Dry cells require replacement 
and are not recommended in the larger 
systems. 

Signaling devices should be oper- 
ated at their rated voltages for the best 
performance. The various units such as 
bells, buzzers and horns are generally 
designed and adjusted to operate over a 
considerable range of voltages. This is 
in accordance with the Underwriters 
Laboratories requirements which cov- 
ers a range of 80 to 110 percent of the 
rated nameplate voltage. As an ex- 
ample, a 115 volt signal will function 
as low as approximately 90 volts and 
as high as 126 volts without damage. 
A 24 volt unit will operate through- 
out a range of 20 to 26 volts. Neverthe- 
less, in the former the best perform- 
ance is at the rated 115 volts and in 
the latter 24 volts. For continuous op- 
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LINE DROP is a major factor in low voltage wiring design. 
Chart gives wire sizes for a 6 volt system. 


and Wiring 


eration the signal units must be spe- 
cially wound. In the large systems con- 
sisting of low-voltage multiple signal 
devices windings must be furnished to 
suit the conditions. 

Transformers should be selected 
upon the basis of the total volt-am- 
pere requirements of all signals which 
operate simultaneously. The correct 
transformer to use is the one having 
the next highest volt-ampere rating 
above the total requirement to operate 
all signals. 

The standard sizes of signal trans- 
formers are 50, 100, 250, 500, 750 and 
1000 volt-amperes. Thus, if the total 
load were 150 volt-amperes it would be 
necessary to use a transformer having 
a rating of 250 volt-amperes. The next 
size lower which is 100 volt-amperes 
would be entirely too small in output. 

The output of a signal transformer is 
based upon the maximum secondary 
voltage of 24. Therefore, the use of 
intermediate taps which may be con- 
nected at every four volts over the en- 
tire range from 4 to 24 volts would only 
result in proportionate output. As an 
example: a 500 volt-ampere transform- 
er would deliver the maximum or 100 
percent output at 24 volts, however, at 
12 volts the output would only be 50 
percent or 250 volt-amperes while at 
16 volts the output would only be 664% 
percent or 333 volt-amperes. Installa- 


ELECTRICAL 


WIRE SIZES required for a 24 volt system. Note that starting 


current determines the wire size. 


Standard voltages and good wiring system design are 


critically important in signal system installation. 


tion and equipment standards for 24 
volt systems are the same as for 12 or 
16 volts and consequently there is no 
advantage in using the lower voltages. 
In fact 24 volts is much preferred from 
the standpoint of efficiency and econ- 
omy. 

The output of a rectifier is selected 
upon the basis of the total starting 
current or ampere requirements of all 
signals which operate simultaneously. 
They can be had in practically any out- 
put to meet the requirements such as 
1, 2, 3, 4, 5 amperes etc. For the best 
results they should be partially filtered 
especially where the use of relays. are 
involved. Full wave rectifiers are pre- 
ferred. As in the case of transformers, 
the next size larger to the specific load 
requirements is the rectifier to be se- 
lected. Rectifiers are used in existing 
systems where direct current is being 
replaced by alternating current and it 
is desired to use the original equipment. 
They are also used in cases where the 
equipment is to operate from the recti- 
fier fed from an alternating current 
source, while a standby storage bat- 
tery is used in the event of a power 
interruption. 

The output of a storage battery is 
selected upon the basis of the total 
starting current or ampere require- 
ments of all signals which operate 
simultaneously divided by the elapsed 
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time of operation. The matter of volt- 
age must also be considered so as to 
determine the number of cells required. 
With reference to the current output 
the following is a typical exampie: As- 
suming that a school has several sys- 
tems such as clocks, bells, telephones 
and fire alarm. The secondary clocks 
60 seconds, a total of 1440 contacts 
draw 2 amperes once in one minute or 
each day at 2 amperes or a total of 
2880 ampere seconds. The program 
bells draw 3 amperes and operate 10 
times each day for a period of 5 sec- 
onds or a total of 150 ampere seconds. 
The telephones draw % ampere, oper- 
ate 15 times each day for a period of 60 
seconds or a total of 225 ampere sec- 
onds. The fire alarm system draws .015 
ampere continuously or 1296 ampere 
seconds, The grand total will be 4551 
ampere seconds. 

The total of all current consumed by 
the various systems will be 4551 am- 
pere seconds or approximately 1.25 am- 
pere hours. Since a storage battery 
rarely returns all of the energy put 
into it the general practice is to figure 
on at least twice the amount of cur- 
rent as the circuits draw, plus a safety 
margin of about one ampere, which in 
this case would call for cells having an 
output of at least 34 ampere hours. 
The voltage of the system assumed to 


[Continued on page 162] 
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(a) Static unbalance Effect of static unbalance: (b) Static balance 
Self-induced rotation 

FIG. 1. Disc on shaft supported by knife edges rotates until heaviest section of 

dise lies directly below shaft. This self-induced rotation is corrected by adding 

a compensating weight to the opposite side of the disc. 
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(e) Static balance Effect of dynamic unbalance: (b) Static and dynamic balance 
Dynamic unbalance Vibration 
FIG. 2. When a body other than a disc (such as an armature) is unbalanced due 
to improper weight distribution at either end, vibration will increase with rota- 
tional speed. Compensating weights in the same perpendicular planes as the 
unbalancing weights will correct this fault. 
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(a) Static and dynamic unbalance (b} Static and dynamic balance 


FIG. 3. When improper weight distribution occurs at a point other than at either 
end, static and dynamic balance can be reestablished by placing compensating 
weights at the ends, provided that the resultant force moments neutralize one 
another and result in a zero moment. 
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TO BALANCE CRANKSHAFTS and similar rotating parts, 
Massachusetts, uses dynamic equipment made by the Bear Chrysler of Canada employs static-dynamic equipment made by 
Manufacturing Company, Rock Island, Illinois, to balance fly- the Tinius Olsen Testing Machine Company of Philadelphia. 
wheels, armatures, gears and pulleys. Results are noted in operational efficiency. 


DYNAMIC 


Vibration and wear of rotat- 
ing parts, caused by an unbal- 
anced distribution of weight, 
can now be located, measured 
and corrected rapidly, accu- 


rately and inexpensively. 


uted to unbalanced rotating parts, 

is a destructive force which can 
create excessive vibration, premature 
wear, costly maintenance, idleness of 
equipment and the eventual destruction 
of bearings. At best, vibration of fans, 
propellors and motors is an irritating 
nuisance. But even when vibration re- 
mains unnoticed due to its absorption 
by secure frames and sturdy mountings, 
internal damage and breakdowns can 
result from undetected wear of bush- 
ings, spindles, gears and shafts. 

The amount by which a rotating part 
is out of balance means little when 
weight alone is considered, for rota- 
tional speed and the distance from the 
axis of rotation are more important 
factors. The fact that a slight condi- 
tion of unbalance can develop into a 
destructive force is indicated by the 
fact that an inch-ounce of unbalance at 
200 rpm. becomes 35 times as great at 
1200 rpm. and exceeds 45 pounds at 
5000 rpm. Although this has long been 


lj NCONTROLLED power, attrib- 














DYNOGRAPH BALANCERS, made by the R. B. Annis Com- 
pany of Indianapolis, incorporate the use of a cathode ray tube 
for indicating the location and amount of unbalance. Weight 
correction is accomplished by adding solder to armature bands. 


BALANGE 


known, correction in the past has been 
limited principally to static balancing 
due to the complications formerly en- 
countered when seeking true dynamic 
balance, and the skill required for this 
type of work. 

Static balancing is often acceptable 
when rotational speeds are low, for 
centrifugal and dynamic forces have 
minimum values under such conditions. 
In principle, static balancing consists 
of merely weighing a body which is 
free to turn on its axis, adding material 
to light sections or removing material 
from heavy sections until self-induced 
rotation is eliminated. This can be il- 
lustrated by Fig. 1, showing a disc re- 
volving on a shaft supported by two 
knife edges. When 6 ounces of excess 
weight is located 4 inches from the 
axis (Fig. l-a), a condition of static 
unbalance is created and the disc will 
develop self-induced rotation until the 
heavy section comes to rest directly 
beneath the axis. This unbalanced con- 
dition can be corrected by placing a 
counterweight on the opposite side of 
the axis, so positioned that the new ro- 
tational force (weight times distance 
from the axis) is equal to the force 
which caused the original unbalanced 
state. Therefore, to balance the 6-oz. 
weight located 4 inches from the axis 
(24 inch-ounces), a weight of 2 ounces 
can be placed at a distance of 12 inches 
from the axis (24 inch-ounces) on the 
opposite side (Fig. 1-b). Static bal- 
ance will result, since these two forces 
are equal and opposite. 


By 
Hugh P. Scott 


Since a disc was used for this illus- 
tration, both of the opposing forces lie 
in the same plane, perpendicular to the 
axis of rotation, and, as rotational 
speed increases, the resulting cen- 
trifugal forces will remain equal and 
directly opposed to one another so that 
the shaft is unaffected by a force 
couple. When a body thicker than a 
disc is tested, however, such as a cylin- 
der or armature, the distribution of 
weight along the axis becomes impor- 
tant. Not only must counterweights be 
positioned 180 degrees around the axis 
from the unbalancing weights, but they 
must lie in the same perpendicular 
plane. Otherwise, two forces will be 
developed on rotation (Fig. 2-a) ; equal 
in magnitude, opposite in direction but 
not directly opposed in the same plane. 
So, although the cylinder is in static 
balance, a force couple will develop 
which will produce twisting and rock- 
ing action on the shaft, aggravating the 
original condition. This new develop- 
ment can only be corrected by placing 
two additional weights on the cylinder, 
equal in magnitude and opposite in 
direction to the forces of the twisting 
couple, and also in the same planes 
(Fig. 2-b). The cylinder will then be 
in true dynamic balance. 

In this illustration, dynamic hal- 
ance resulted with the original unbal- 
ancing of weights located at the cylin- 
der ends. As frequently occurs, how- 
ever, the unbalancing weight is not at 
either end but is at some intermediate 
position. (Fig. 3-a). In such cases, a 


A STROBOSCOPIC LIGHT source and belt drives are em- 
ployed on the medium and smaller sized Dynetric balancing 
machines manufactured by the Gisholt Machine Company, 
Madison, Wisconsin. 


Centrifugal force in pounds 


8 8 


Revolutions per minute 


e 5 


FIG. 4. Centrifugal forces increase as the 
square of the speed. Therefore vibration 
due to an unbalanced condition can be- 
come a destructive force, resulting in pre- 
mature wear, costly maintenance, ineffi- 
ciency and eventual breakdown of equip- 
ment. 


counterweight may be _ positioned 
directly opposite in the same plane, or 
two smaller counterweights can be po- 
sitioned at either end of the cylinder 
on the opposite side. This last method 
simplifies the operation, for it is then 
unnecessary to locate the exact position 
of unbalance. To prevent the develop- 
ment of twisting couples, however, 
counterweights must be so selected and 
positioned that the resultant moments 
of forces remain zero under all condi- 
tions. 

So essential is true balance to effi- 
cient operation of machinery, that 
practically all Government-written war 
contracts specified that “all rotating 
bodies must be in static and dynamic 

[Continued on page 138] 
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FIG. 15—Unit substation located adjacent to factory area. FIG. 16—Typical panelboard using fuses for main and branch 
Shows interlocked armor power cable feeders. circuits. 


Cost Factors For Cables .. . 


Selection of cable sizes is discussed in this concluding article of the series. 





























By H. J. Finison 


TYPICAL electric power distri- low voltage feeder cable or alternately 

bution system in a plant area from a number of smaller cables. 

where electric loads are distributed ; 
throughout the area will usually con- 
sist of a unit substation supplying low Fig. 18 shows four 100-ampere 
voltage feeder cables (Fig. 15). The panelboards which are assumed to be 
cables extend to panel distribution jn the same direction from the unit 
boards (Fig. 16) or plug-in bus (Fig. substation. Arrangements are shown 
17) in the factory areas. These in with all four panelboards supplied 
turn supply power through small cir- from one circuit, from two circuits, 
cuit breakers or fuses to the individual and with each panelboard supplied by 
loads. its own individual feeder circuit. The 

To illustrate the general problem of estimated current with an assumed di- { 
selecting cable sizes, a distribution sys- versity and assumed load of 100 am- 
tem using panelboards will be con-  peres on each panelboard are shown 
sidered. for each arrangement. 

The panelboards may have main cir- The National Electrical Code re- 
cuit breakers or fuses rated up to about quires that the over-current protection 
200 amperes. Hence, one, two, three, for a gable circuit be capable of oper- 
four, or even more of these panelboards ating at not more than 150 percent of 
might be supplied from a single large the cable rated current. It will usually 


Case Study No. 1 


aR FIG. 17—Typical plug-in bus installation, hung from ceiling. 
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(a) ONE CIRCUIT— FOUR PANELS PER CIRCUIT 
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(b) TWO CIRCUITS-TWO PANELS PER CIRCUIT 
194 AMPS 
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(c) FOUR CIRCUITS- ONE PANEL PER CIRCUIT 





i 




















100 AMPS 
— 








b-—a—e| 





100 AMPS 
—e 



































15000 AMP 1 C CIRCUIT BREAKERS 25000 AMP 1.C. CIRCUIT BREAKERS 




































































8000 8000 
6000 6000 oes 
ONE CIRCUIT FOUR CIRCUITS 
os Pat 
o wo Two CIRCUITS 
< ZZ < ee) 
S 4000 ZA 3 4000 J 
3 Four circuits A 3 
ONE CIRCUIT 
Two CIRCUITS iain 
2000 2000 
a oo 
° 
5 100 200 ° 100 200 


L- DISTANCE BETWEEN LOADS - FEET L- DISTANCE BETWEEN LOADS- FEET 


FIG. 18—Feeder arrangement for supplying four 100-ampere 


panelboards (left). 


FIG. 19—Curves showing total cost of circuit breakers, installed 
cost of cables plus capitalized losses for feeder circuits supply- 
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not be desired to permit operation of 
the overcurrent protector except in 
event of current flow somewhat in ex- 
cess of maximum load current, thus 
the overcurrent protector might be set 
at 125 percent above maximum load 
current. 

For Fig. 18a the feeder circuit 
breaker might be selected to trip at 
around 475 amperes. And the mini- 
mum size cable which may be pro- 
tected in accordance with the National 
Electrical Code requirement of 150 
percent would have a rating of about 
315 amperes. That part of the feeder 
circuit supplying the last panelboard 
will normally carry only 100 amperes. 
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Yet, it must have a rating of 315 
amperes in order to be adequately pro- 
tected. Since this is almost as high as 
the 376-ampere rating required for the 
initial length of cable, it would be good 
practice to adopt the same size cable 
throughout with a rating of at least 
376 amperes. 

In Fig. 18a all four panelboards are 
supplied from a single cable feeder. 
Only the run of cable to the first load 
will be utilized to its full rating. There- 
fore, an arrangement where more than 
one load is supplied tends to cause ex- 
cess cable cost since only a part of the 
cable is used to its full capability. Yet, 
the method may be economical since 


it requires only a single feeder circuit 
breaker. 

Conversely, feeding each panel by 
a separate feeder circuit such as shown 
in Fig. 18c uses the feeder cable more 
effectively but. requires additional’ ex- 
penditure for feeder circuit breakers. 

Fig. 19 shows a comparison of the 
total cost plus capitalized losses in- 
cluding both cable and circuit breakers 
for three arrangements given in Fig. 
18. The comparison is made for feeder 
circuit breakers having an interrupt- 
ing rating of 15,000 and for 25,000 
amperes. These curves are derived 
from the cable cost and circuit breaker 
cost data. 
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It will be observed from Fig. 19 that 
(with 15,000 ampere circuit breakers) 
the arrangement shown in Fig. 18 
where two 100-ampere panelboards are 
supplied from each feeder is the lowest 
cost for all distances between loads of 
below 200 feet. The single feeder cir- 
cuit supplying all four panelboards 
(Fig. 18c) is the second lowest for 
short distances, but at about 75 feet it 
becomes the most expensive of all ar- 
rangements. At a distance of 200 feet 
between loads, individual feeder cir- 
cuits as shown in Fig. 18c approach 
the lowest cost arrangement, Fig. 18b. 

With circuit breakers rated 25,000- 
ampere interrupting capacity, the single 
feeder circuit arrangement, Fig. 18a, 
is the lowest in cost up to about 130 
feet between loads and _ thereafter, 
Fig. 18b, with two panelboards per 
circuit becomes less costly. 

There is additional advantage in 
subdividing the circuits into as many 
feeders as can be economically justified. 
With a single feeder a case of trouble 


15000 AMP IC CIRCUIT BREAKERS 


25000 AMP | G CIRCUIT BREAKERS 





or short circuit on any portion of the 
feeder will result in interruption of 
power to all loads supplied by that 
feeder. With individual circuits only, 
the particular panelboard supplied by 
the faulted feeder will have an inter- 
ruption of power. Hence, (with 25,- 
000-ampere circuit breakers) the small 
additional cost of Fig. 18b compared 
with Fig. 18a may well be justified 
for even short distances between the 
loads. 


Case Study No. 2 


In the method of comparison shown 
by Figs. 18 and 19, it was assumed that 
the panelboards were located in the 
same direction from the power source 
and hence the cables all followed the 
same path. Actually, this will not 
usually be the case and additional sav- 
ings may accrue by sub-division, since 
individual cables may be routed direct 
to their respective panel boards with a 
consequent saving in cable length. 
This will be illustrated by taking an 






























































example as shown in Fig. 21. 

Fig. 2la shows the cable lengths 
needed for the example which has 
previously been discussed (Fig. 18 for 
a 100-ft distance between panelboards. ) 

Fig. 2lb shows the new example 
with four panelboards on one circuit 
and Fig. 2lc with each panelboard 
supplied by an individual feeder cir- 
cuit, each of which is fed through its 
individual circuit breaker. 

In the original example summarized 
in Fig. 2la subdivision of the circuits 
resulted in a considerable increase in 
cable length although of reduced rating. 

In Figs. 21b and 21c equal lengths 
of cable are required. 

Fig. 22 shows cost comparison 
curves including both circuit breakers 
and cable for Figs. 21b and 2lc. 

With 15,000-ampere interrupting ca- 
pacity circuit’ breakers, and for all 
distances between loads of over 25 
feet, the individual circuits are less 
costly. With 25,000-ampere circuit 


[Continued on page 158] 


FIG. 22—Curves showing total cost of circuit breakers and 
installed cost plus capitalized losses for cables for arrangements 
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Intricate foreign 
equipment is rebuilt 
in this country to 
incorporate modern 
engineering prac- 


tice. 


Servicing 








FIG. 1—A 3,000 kw. foreign-built turbo- 
generator after being rewound in Na- 
tional’s repair department. Note the in- 
tricate bracing for end windings. 


FIG. 2—Partially completed stator wind- 
ing in an American turbo-generator unit 
of similar rating illustrates simplicity of 
American design; 


FOREIGN-MADE MOTORS 





FIG. 3—A few of the odd and intricate 
insulating blocks required to brace the 
end windings of the foreign generator. 


By J. E. Paoliello, 


Engineer 
National Electrical Coil Company 
Columbus, Ohio 


into a long major struggle, an 

ever-increasing number of South 
American owners of electrical equip- 
ment manufactured in the war-devas- 
tated countries of Europe were faced 
with a serious maintenance problem. 
Normal sources of replacement parts 
were cut off because the plants were 
either converted to war production or 
completely destroyed. Lack of parts 
created a threat to production of such 


Wise World War II developed 


vital materials as tin, copper and ni- 
trates, as well as electrical energy for 
transportation systems entirely de- 
pendent on the continued operation of 
existing equipment. 

Owners of such equipment, much of 
which was built in Germany, turned 
to the United States for a solution to 
their problems. Many American com- 
panies were geared to production of 
vital war materials and could not ac- 
cept such orders. A few, however, con- 
tinued full-time production of their 
peacetime products, electrical coils and 
insulating materials. Despite produc- 
tion facilities that were strained to the 
limit by increased domestic demands, 
many orders from other countries were 
accepted and filled. 

Among such orders was a 3,000 kw. 
turbo-generator shipped to Columbus, 
Ohio from Pernambuco, Brazil, South 
America. This unit supplied power 
for the transportation system in that 
city, and its failure seriously crippled 
the entire system. 

Examination of the unit, upon its 
arrival at the plant, revealed that’ the 
insulation on the stator field winding 
had deteriorated beyond point of repair 
from long use and prolonged over- 
loads. The maze of connections and 
methods of construction encountered 
were enough to “stump” the most 


skilled winders of American-made ma- 
chines. However, after careful analysis 
of the existing winding, a new wind- 
ing was engineered incorporating 
many outstanding improvements, and 
the rebuilding progressed with little 
difficulty. 

While rewinding this machine, it 
became apparent that manufacturing 
procedures in other countries differed 
widely from those in the United 
States. It was evident that material 
was a critical item, while labor was 
abundant. Many parts utilized ma- 
terial to its fullest extent at the pre- 
mium of many extra labor hours. 

The stator winding consisted of two 
layers of straight bars in a closed 
slot. Each bar contained two separately 
insulated conductors with connecting 
clips on each end. After each layer was 
installed, end windings were soldered 
in place and connected to form a two- 
turn coil. The accompanying photo- 
graphs show the many intricate in- 
sulating blocks and clamps required 
to hold the end windings in place; also 
emphasize the simple construction of 
American machines of similar ratings. 

Wartime servicing provided experi- 
ence in the design and manufacture of 
replacement coils and such equipment 
can now be supplied with coils to keep 
vital machines operating. 
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substation and ventilation equipment. 


By L. H. Gussow 


Electrical Engineer 
Detroit, Michigan 


istence devoted exclusively to ex- 

perimental testing and develop- 
ment of automotive engines is the 
Dynamometer Test Building recently 
completed for the GMC Truck and 
Coach Division of General Motors 
Corporation at Pontiac, Michigan. The 
brick and steel structure was designed 
by Albert Kahn Associated Archi- 
tects and Engineers, Inc. in coopera- 
tion with the GMC Truck and Coach 
Division engineering staff; is approx- 
imately 210 ft by 120 ft, with a full first 
floor, mezzanine and a part basement; 
incorporates a modern electrical dis- 


(i: of the largest buildings in ex- 


CENTRAL EQUIPMENT ROOM showing m-g, control, 


INTERIOR OF DYNAMOMETER test cell showing 


control desk, dynamometer and test engine. 








tribution system tailored to fit specific 
requirements and installed by the John 
Miller Electric Company, Detroit con- 
tractors. 

In a centrally located equipment 
room are the unit-type substation, the 
motor-generators, amplidynes and 
starting and control equipment for 
dynamometers. Practically all the dyna- 
mometer and other test rooms and 
offices are exterior rooms separated 
from the central equipment room by 
a wide corridor. Equipment for air 
conditioning one room and mechan- 
ically ventilating all others is installed 
on a mezzanine balcony overlooking 
the central equipment room. 

Foundations for the dynamometers 
and engines are completely isolated 
from the building foundations and from 





CORRIDOR BETWEEN equipment and dynamometer rooms con- 


tains fuel contro] station with gauges, switches and _ pilots. 
Wi ] f 
A | tl T ti 


Electrical system at GMC Truck and 
Coach Division’s new dynamometer 
building incorporates sequence relay 
switching of lights and electrically con- 
trolled fuel distribution. Installation by 


John Miller Electric Company of Detroit. 


each other by structural cork. All test 
rooms are acoustically treated. 

There are fifteen dynamometer 
rooms, each with one or more dynamo- 
meters ranging from 15 hp. to 400 hp. 
Development dynamometers are direct 
current type with motor-generator 
supply; durability dynamometers are 
water cooled inductor type. Facilities 
have been provided for testing com- 
plete engines, single cylinders, chassis, 
transmissions, brakes, axles and ac- 
cessories. A cold room permits low 
temperature tests. 

The unit-type substation comprises 
a 1500 kva., three-phase, 60 cycle, 
4800/480-volt, transformer, with the 
primary disconnect switch interlocked 
with the main secondary circuit 
breaker ; a branch circuit breaker sec- 
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RISER DIAGRAM of the lighting and power distribution system. 
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CORRIDOR LIGHTING control diagram showing use of two push button switches 
with ratchet sequence relays to control all units. 


tion; and a section containing the 
starters for the motor-generators which 
supply the direct-current dynamome- 
ters. 

Lighting service is single-phase, 3- 
wire, 110/220-volts, obtained from the 
three-phase, 480-volt secondary power 
service through dry-type transformers. 
The complete radial distribution sys- 
tem is shown in the riser diagram. 
Power panels and the lighting distribu- 
tion panel have fusible branches ; light- 
ing panels, circuit breaker branches. 
All panels have main lugs only. 

A control cabinet is located at each 
dynamometer location, either in the 
test room or outside, depending on 
the nature of the test. This enables 
the operators to control all test opera- 
tions. Meters and gauges indicate 


speed, torque, fuel consumption, oil 
temperature, and other data. Conduits 
terminating at these cabinets originate 
in the central equipment room. Others 
run directly from this room to the 
dynamometers and engines. Under 
each control cabinet, an opening 
through the floor slab provides access 
to the basement and permits future 
installation of wiring or piping. 
Keeping the multitude of conduits 
(up to 4-inch) in orderly arrange- 
ment, to facilitate maintenance and 
servicing, presented an _ interesting 
problem. Conduits terminating at the 
dynamometers or engines were turned 
up in the partition wall separating the 
machine foundations. No conduits 
pierce the cork-insulated machine 
foundations; many are run below the 


LAYOUT OF TEST ROOM showing 


dynamometer location and. lighting. 


machine foundation and above the fioor 
slab of the part basement. 

To coordinate other building con- 
struction, the tunnel floor and walls 
were poured before the contract for 
electrical work was awarded. The first 
floor slab could not take the required 
number of conduits and the tunnel 
ceiling was filled with mechanical 
piping. The larger electrical conduits 
were run down from the control cubi- 
cles, across the floor of the tunnel and. 
up into the partition walls between 
the multiple foundation of each 
dynamometer. Since the soil was mostly 
natural sand, it was possible to exca- 
vate and back-fill and then pour the 
foundations on top of the backfilled 
and tamped sand without fear of later 
settling. Finally a 6-in. concrete slab 
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SECTION THROUGH BUILDING showing typical conduit installation from central 
equipment room to “floating” dynamometer foundations. 
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SOLENOID VALVE fuel distribution 
control system. This diagram for a single 
valve is duplicated for each of six valves 
at the storage tank pit. 


was poured over the conduits on the 
tunnel floor to make it passable and 


presentable. 
Fluorescent lighting is provided 
throughout, with a few exceptions. 


Fixtures are industrial type RLM, 
each with two 40-watt, 3500 degree 
white lamps, surface mounted on the 
suspended ceiling. A few areas with- 
out ceilings use messenger cable sus- 
pension. Wherever feasible, fixtures 
have been installed in continuous rows. 

The fixture pattern illustrated in 
the typical test room layout provides 
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a maintained illumination intensity of 
30 footcandles. Local switch control 
is used. 

The corridor encircling the central 
equipment room is 265 feet around; 
has ‘four circuits of lights (from two 
different panels) controlled by switches 
at two diagonally opposite locations. 

Rather than resort to 3-way switch- 
ing with its many wires and objection- 
able voltage drop, two 2-pole ratchet 
type sequence relays have been used 
in conjunction with two 2-pole momen- 
tary-contact, normally-open switches. 
The contacts in this relay are rated 
at 20 amperes; are mechanically held 
in either the open or closed position 
by a ratchet mechanism, actuated by 
a single coil. Energizing the coil mo- 
mentarily operates the mechanism and 
locks it in the new position; if the 
contacts are open, it will close them, 
and vice-versa. 

The attendant schematic diagram of 
the circuit shows how it works. Oper- 
ating either switch will actuate both 
relays and turn on all the lights, if 
they were previously off ; or turn them 
off, if previously on. 

Fuel is distributed by means of a 
hydraulic system from six tanks to 
the several dispensing points in the 
Dynamometer Test Building and in 
the adjacent Engineering Building. 
Water under pressure forces the fuel 
out of the selected tank to the dis- 
pensing device. Six solenoid-operated 
valves (one for each tank) located in 


- a pit adjacent to the tanks outside the 


buildings control the flow of water 
(either “on” or “off”) and hence the 
flow of fuel. These valves are closed 
when the operating coils are de-ener- 
gized. 

Switches at one control station in 
the Dynamometer Test Building, and 
at two stations in the Engineering 











Building, control the individual sole- 
noid-operated valves. Also, control sta- 
tion pilot lights indicate whether the 
valves have been opened or closed from 
that particular station, and hence 
which fuels are available. A master 
switch for each valve is located at the 
master station near the fuel leading 
dock outside the Dynamometer Test 
Building. 

A schematic wiring diagram is 
shown for one valve controlled from 
three building stations and the master 
station. In normal operation the mas- 
ter switch S-M is closed. To illustrate 
the system operation, assume that 
switches S-1, S-2 and S-3 are all open, 
and that the operator at control station 
one wishes to use fuel controlled by 
valve V. 

Closing switch S-1 completes a cir- 
cuit through the right-hand sides of 
S-1 and S-M, the operating coil of 
valve V, and the emergency switches. 
This opens valve V, and lights lamps 
L-M (in parallel with the operating 
coil of valve V). At the same time a 
circuit is completed through the left- 
hand side of S-1, lamp L-1 and the 
left-hand side of S-M. Lamp L-1 lights, 
indicating to the operator at station 
one that he has opened the solenoid 
valve, and can proceed to use this fuel 
without fear of interruption. 

Operation of switch S-1 gives no 
light indication at any other control 
station. Should an operator at station 
two wish to use this same fuel at the 
same time, he merely closes switch 
S-2, completing an independent cir- 
cuit to the valve and causing lamp 
L-2 to light. When either operator has 
finished using the fuel he opens his 
switch, causing his own light to go 
out, but not interfering in any way 
with any other user. Since each con- 
trol station indicates only the condi- 
tion of its own circuit, each operator 
habitually turns on his own switch to 
be sure of obtaining fuel without in- 
terruption and interference with the 
supply at another station. 

When all control station switches 
are open, valve V coil is de-energized 
and the valve is closed; all indicating 
lights are out, including the light L-M 
at the loading station. The loading 
station attendant knows that he can 
then open the master switch S-M 
without interrupting the fuel supply 
to any user. Opening switch S-M 
breaks valve V operating coil circuit 
and prevents operation of the valve 
from any control station. The left side 
of switch S-M being open prevents 
station pilot lamps from lighting when 

[Continued on page 156] 
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BRIEF ARTICLES about practical methods of installation and maintaining 
electrical wiring and equipment and up-to-date estimating and office prac- 
tices. Readers are invited to contribute items from their experience to this 
department. All articles used will be paid for. 


Practical Methods 











New finishing plant of Holeproof Hosiery Co., Marietta, Ga., uses 5000 feet 
of Surfaceduct installed in grid pattern under roof trusses to support 
fluorescent lighting fixtures as well as to provide power for lighting. Fix- 
tures are easily moved to new locations to meet varying requirements. 


Raceways Serve Double Purpose 


WIRING 





A network of surface raceways 
suspended from roof trusses are serv- 
ing double duty in the new finishing 
plant of Holeproof Hosiery Company, 
Marietta, Ga. It not only provides a 
wireway for the branch feeders of 
the lighting distribution system, but 
also serves as a fixture hanger. 

The steel raceway used is Surface- 
duct. It consists of a channel with 
snap-on cover, has an ingenious bridge 
which securely locks the capping, and 
permits installation of duplex outlet 
receptacles wherever required. In the 
40,000 sq. ft. Marietta plant, lengths of 
the raceway were installed in parallel 
runs down the length of the building. 
Other lengths were installed across the 
width of the building, forming a grid 
pattern. Junction boxes form rigid and 
unobstrusive connections at points 
where the runs of Surfaceduct cross 
each other. 

In order to provide the double duty 
feature, special hangers were mounted 


on the 1-% in. by 2-% in. raceway to 
which the chain hooks from the 
fluorescent lighting fixtures are at- 
tached. Power is furnished to each 
lighting unit through a flexible cord 
with plug which is fed from the con- 
veniently located duplex receptacles in- 
stalled in the raceway. Since new 
receptacles can be easily installed 
wherever needed in the raceway, and 
since the special hangers for lighting 
fixtures can be mounted in new loca- 
tions in a matter of minutes, this sys- 
tem makes it easy to change fixture 
locations and provide light where most 
needed. This flexibility in lighting is 
needed to meet radical changes in pro- 
duction schedules which often occur 
and requires a complete rearrangement 
of movable tables used for matching 
and inspection purposes. 

The result is geometrically pleasing, 
flexible, efficient and adequate for 
reasonable future expansion as well as 
present distribution requirements. 


Proper Maintenance 
Saves Windings 


MAINTENANCE 





The average motor is constructed 
to give many years of service, pro- 
vided it is used for the purpose for 
which it was designed, maintenance is 
in accordance with recommended prac- 
tices, and it is correctly connected into 
the wiring circuit. As emphasized by 
William J. Wheeler, president of the 
Maintenance Company, Inc., New 
York City, motors should be returned 
to service as speedily as possible after 
a shut-down but, in conjunction with 
correcting the fault, the cause for the 
failure should be traced and the rea- 
sons behind the failure should be ana- 
lysed. By tracing trouble to its 
source, the: repair crew may discover 
that the failure was due to overloading, 
low voltage, too little or too much oil, 
improper maintenance or, as in the 
case discussed here, improper circuit 
operation. If the failure only is cor- 
rected, leaving the cause in its original 
condition, it is a logical assumption 
that the failure will again materialize~~ 
due to the continued cause. 

The wiring diagram’(1) shows a 
single phase motor driving a blower, 
the blower being located on the roof 
of a building while the starter is 
located on the: floor below the roof 
level. During a maintenance check-up, 
it was noticed that the manufacturer’s 
wiring diagram was pasted inside the 
starter housing to show the wiring of 
the motor and its control equipment. 
However, on tracing the circuit, two 
switches (a and b) were discovered 
rather than just one (a) as indicated 
on the wiring diagram. It was rea- 
soned that the second switch (b) no 
doubt had been installed for safety 
reasons, in accordance with the city 
electrical code which states that “a 
motor and its driven machinery shall 
be within sight of the point where the 
motor is controlled, except where a 
suitable manually operable switch, 
which will prevent the starting of the 
motor, is placed within sight of the 
motor location. This switch may be 
placed in the remote control circuit of 
a remote control type of switch (or 
controller ).” 
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AGAIN MONOWATT SPEEDS JOBS... 





Single Pole Switch and Plate 
Cat. No. 1321 

Three Way Switch and Plate 
Cat. No. 1323 





Triple Outlet and Plate 


Cat. No. 


In Brown and in Ivory 


They combine in one installation unit both device and plate! 
Compare the advantages of this with installing plates and devices 


separately. 


. 


| THE SWITCHES 
“T” Rated to 


Last Longer 


1. Double con- 


tacts handle 
the load bet- 
ter, 

Special kick- 
off makes posi- 
tive mechani- 
cal action cer- 
tain. 

Arc snuffers 
smother the arc 
at each of the 
double con- 
tacts. 

wigper vard 
molded on 
plate protects 
the trigger. 


THE PLATES 


New Features to 
make Your Job 


Easier 


Plate mounts 
complete de- 
vice flush. 
Screws already 
in place for 
quick mount- 
ing. 

Oval screw 
holes for quick 
squaring. 
Plate breaks 
off for gang- 
ing. 


THE OUTLET 


Built for Extra 


1. 


2 


Service 


Three outlets— 
not just two. 
Double con- 
tacts of heavy 
spring bronze 
grip both sides 
of plug blades 
securely. 

Four large ter- 
minal screws— 
take No. 10 
wire. 
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With single phase motor controlled and wired as shown in diagram No. 1, 
starting windings are subject to overheating and ultimate winding failure 


can be expected. 
code and protects motor windings. 


By reference to the wiring diagram 
(1), it is apparent that it is possible 
to stop the motor at switch “b”, com- 
plying with code requirements, but, 
with switch “a” remaining in a closed 
position, the starter would remain 
energized and the starter contacts, be- 
ing in series with the starter windings, 
would remain open as long as the 
starter remained in this energized con- 
dition. When switch ‘b” is reclosed, 
the motor would not start, for such a 
single phase motor is not “self start- 
ing” unless phase displacement is ob- 
tained by means of a starting winding. 
As in most cases, the starting winding 
of this motor is cut out of the circuit 
after the motor is once running. Since 
the starter contactor remained en- 
ergized while switch “b” was open, the 











Rewiring as shown in diagram No. 2 satisfies electrical 


starting winding was cut out of the 
circuit by its contacts and, on reclos- 
ing this switch, the running windings 
were subjected to severe overheating. 
Even though ‘the operator would go 
down and reclose switch “a” imme- 
diately, the windings would still over- 
heat to some degree and ultimate 
failure of the windings could be ex- 
pected. With this arrangement, it was 
necessary to open and then reclose 
switch “a” to restart the motor. 

The motor was rewired in- ac- 
cordance with wiring diagram (2) 
and it then became possible to stop or 
start the motor from either switch loca- 
tion, providing the other switch was 
already closed. The code was still 


satisfied and motor windings were pro- * 


tected from damage from overheating. 


New outlet box cover has pry-out plaster plate with projecting finger (left). 
Removal of plate after plastering is completed leaves a clean box opening 


(right). 


the sittiation. 





Emergency shut-off pushbutton pro- 
jects through cover of corridor power 
panel in new geophysical laboratory 
designed by the Austin Company for 
the Shell Oil Company in Houston, 
Texas. Pushing large red button dis- 
connects panel feeder and cuts off 
power to all laboratories served by 
panel; shuts off air conditioning; 
closes solenoid valves on other build- 
ing services; sets off audible and visual 
alarm signal. Door must be opened 
to push reset button. 





Pry-Out Plate 
On Box Cover 


WIRING 





P. J. Falson, Falson Eleetric Com- 
pany, Chicago electrical “contractor, 
does a substantial amount of residential 
wiring. Like other contractors in this 
field, he has experienced the difficulty 
of “hunting” wall outlets after the 
plasterers have gone through a house. 
So he decided to do something about 
Result: A newly de- 
signed pry-out plaster plate cover for 
the No. 1900 outlet boxes. 

The plate seals the box during 
plastering and eliminates the need for 
cleaning out boxes when installing 
switches and receptacles. It also has a 
metal “finger” that projects through 
the plaster and permits electricians to 
quickly spot the. outlet even though it 
is covered with plaster. 

A screw driver is all that is needed 
to pry out the plate which leaves a 
clean break in the plaster and a clean 
box interior. 

Falson has applied for a patent on 
his new cover and plans to have several 
outlet box manufacturers make the de- 
vice under a license agreement. 
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FROM STOCK 






Power Circuit Transformers 
for Lighting and Operating 


Machine Tools 


——— designed for use on circuits of 600 
volts or less. Sizes: 50 V.A. to 37% K.V.A. 
Primary and secondary are in separate compart- 
ments, eliminating the necessity of additional wir- 
ing boxes. 







Write for 
New Catalog 


DONGAN ELECTRIC MFG. CO. 
2980 Franklin Detroit 7, Mich. 




















The Dongan Line 
Since Nineteen-Nine 
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Fence Post Driver 
For Ground Rods 


CONSTRUCTION 





When driving ground rods, using a 
maul and working from a ladder, rods 
are often bent, rod heads are mashed 
or deformed, skinned knuckles are not 








infrequent and falls are _ possible. 
George Pero of Mount Pleasant, Iowa, 
claims that knuckles, temper and re- 
ligion can be spared if a common fence 
post driver is used for this purpose, 
By slipping the driver over the head 


| of the rod before setting the rod in 
| position, an 8-foot rod can be driven 





Fence post driver, slipped over the 


| head of a ground rod, drives rod into 


ground quickly without damaging rod 


_or involving the dangers associated 
| with ladders and mauls. 


easily without using either ladder or 
maul. Since the driver always strikes 
the head of the ground rod squarely, 
rods are not deformed or bent. Con- 
tractors driving a large number of 
rods, such as on an REA project or 


_ sizable industrial job, might find that 


this method is rapid and will protect 


| both material and personnel. Purchase 





of a driver can be made in most farm 
supply or hardware stores. 


Power Unit Cuts 
Conduit Bending Time 


POWER TOOLS 





Latest development in power oper- 
ated tools for the electrical construc- 
tion industry is a portable, electrically 
driven, hydraulic pump to operate 
hydraulic pipe benders. Electricians 
on bending assignments no longer 
need be muscle-men. A flip of a switch 
and a twist of a valve is all the effort 
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SPANG-CHALFANT 


{ Division of The National Supply Company 
General Sales Office: Grant Bidg., Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 


ELECTRICAL CONSTRUCTION AND 


PROTECTION IN AN 
... With 









@ Thousands of buildings, some of them the finest in the 


world, are protected by Central Conduit. The reason for 
this wide acceptance is because Central is rigid steel con- 
duit. Consequently it has the following safety advantages. 


1. Central Conduit is joined by threaded couplings and 
fittings which assure vapor, moisture and dust-tight joints. 


2. Central Conduit has durable coatings that offer good 
protection against the corrosive effects of weather and 
many chemicals. : 

3. Central Conduit has exceptionally high resistance to 
arcing and short circuiting of contained conductors. 

Central Conduit is handled by a distributor near you. In 


spite of existing shortages, you can depend on him to 
do everything possible to meet your demands. 
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P-182 PUMP 
SURE TAKES THE WORK 
OUT OF BENDING PIPE 


Blackhawk’s new electri- Q 


cally-driven hydraulic C H | 
WN 


pump makes your pipe 
bending work a push 
over! A simple connec- 
tion. converts your hand-operated 
hydraulic Porto-Power pipe bender 
to effortless power operation. (Also 
quickly adapted to any hydraulic 
system requiring up to 10,000 p.s.i.) 
This conversion brings you speed, 
power and greater economy. P-182 
triples ram speeds — slashes pipe 
bending time — eliminates slow- 
downs due to fatigue. It is a com- 
plete “profit package” containing 
pump, reservoir, valves and controls. 


A Product of BLACKHAWK MFG. CO. 
Dept. P20128, Milwaukee, Wisconsin 


BLACKHAWK 
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The P-182 is operated by a single control 
knob. It leaves the operator’s hand free 
for measuring, etc. Get full information 
on P-182 from your Blackhawk Industrial 
Supply Distributor. 




















6, 


Bench-top bending of conduit off- 


sets with power-operated hydraulic 
bender. Electrician controls hydraulic 
pump valve with one hand; measures 
ram travel and offset with other. 





Portable unit is also used on floor 
to make long sweeps and special offsets 
and where conduit is too large and 
heavy to work on bench top. 


required to bend the largest conduit or 
pipe. Best of all, the power unit does 
the bending operation three times 
faster than hand operation. 

Designed and made by the Black- 
hawk Manufacturing Company as an 
accessory to their line of hydraulic 
pipe benders and other equipment, the 
power unit is the answer to the con- 
tractor’s and electrician’s long-lived 
wish for a device that would take the 
drudgery out of bending chores. 

Test data reveals that it requires 163 
strokes and three minutes time for full 
5-inch travel of the 20-ton ram used on 
the larger hand-operated bender. Han- 
dle effort at rated capacity is 80 pounds 
per stroke. Time with power unit is 
60 seconds and motor exerts the effort. 

Actual comparisons made on a large 
electrical construction project showed 
the contractor had saved enough con- 



































Jefferson Electric Power Circuit 
Transformers are the result of 
accumulated experience of over 
30 years’ specialization in the 
design and manufacture of 


“small” transformers. 


All Jefferson Transformers are 
produced completely—in every 
detail—in the modern, scientific- 
ally equipped Jefferson Electric 
plants at Bellwood, Illinois and 
Fall River, Mass. 

* 
Listed by Underwriters’ Laboratories 











JEFFERSON ELECTRIC COMPANY 


Bellwood, Illinois 


dn Canada: Canadian Jefferson Electric Co., Ltd. 


384 Pape Ave., Toronto, Ont. 


With Jefferson 
Power Circuit Transformers 


@ Increasing use of power circuit transformers for sim 
plifying plant electrical distribution systems, rests upon 
worthwhile economies and dependability of service. 


Jefferson Power Circuit Transformers provide the dee 
pendability that assures efficiency in supplying 115-230 
volt current whenever desired from the higher voltage, 
lower-cost circuit. 

So if you are considering the electrical system for a new 
plant or the rewiring of an existing building, consider 
the factors that mean DEPENDABILITY— good design, 
unsurpassed manufacturing facilities — strict quality con 
trol —and specify Jefferson Power Circuit Transformers, 





JEFFERSON ELECTRIC 


TRANSFORMERS 
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duit bending labor in one week to pay 
for. the power unit. Data taken from 
time study records indicated that a 
two-man crew made 60 off-sets in 14- 
in. pipe in a four-hour period. Labor 
cost: Eight man-hours at $4.00 per 
hour (overtime)—Total $32.00. This 
was for duplicate offsets and included 
bending time only (no cutting in- 
cluded). To duplicate the offsets, two 
marks were made on each piece of 
conduit; the ram stroke was pre-de- 
termined; the control valve opened and 
the motor did the rest. The contractor 
estimated that it would have taken this 
two-man crew 12 hours (24 man- 
hours) to make these offsets with a 
hand-operated bender. Total labor cost 
would then have been $96.00 (24 hours 
times $4.00 per hour). Thus his labor 
saving on one four-hour conduit bend- 
ing assignment was $64.00 under over- 
time conditions. 

Much of the bending on this project 
was done on a long bench with the 
bender and power unit on the bench 
top. The mechanic used one hand to 
operate the power unit control valve; 
used a ruler in the other to measure 
ram travel and degree of offset. In 
this way the two-man crew could work 
on a production-line-basis, one han- 
dling the conduit and the other operat- 
ing the bender. The fatigue normally 
associated with bending assignments is 
practically non-existent with the power 
unit. 

Application of the power unit to a 

= hydraulic pipe pusher was also re- 

* STEEL CITY SS ported. The sestuek involved pushing 
(Original Fullman Type) : 60 feet of 3-inch pipe underground. 
Outlets are designed to N PEE RANE tee SRR een Oe, 
meet all Floor Outlet re- . 
‘quirements as well as 
for ease of installation 
in concrete, composi- 
tion, and covered or un- 


covered wood floors. 


\ Compact pushbutton control panel 

: =e provides finger-tip control. of 25 air- 

S - E E Lk ¢ | T i‘¢ Se ELECTRIC & & conditioning compressors, fans and 

zs a oa pumps at Shell Oil Company’s new 

OUTLET BOXES AND COVERS SWITCH AND FLOOR BOXES Houston, Texas geophysical laboratory 
JUNCTION BOXES, CONDUIT FITTINGS AND ELECTRICAL SPECIALTIES designed and built by the Austin Com- 
pany. Instruments at top provide 

visual indication of critical operating 


COLUMBUS AVE., PITTSBURGH 12, PA. conditions 
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Industrial Electrification 


ENGINEERING ° INSTALLATION * MAINTENANCE ee 


Selectionand Application of V-Belt Drives_—Il 


Recommended procedure for selecting and engineering a V-belt drive. 


considered the theory of operation 

of V-belt drives ; why they require a 
different installation and maintenance 
technique; the types of belts and 
sheaves available; and the advantages 
of each. In this second and final article, 
we shall briefly sketch the steps neces- 
sary to properly engineer and install 
a V-belt drive. 

To select the proper drive for a V 
to V multiple-belt application, a com- 
paratively simple seven-step procedure 
is followed. It is known as the “for- 
mula method” for calculating drives 
and makes use of the following Tables: 


|: the first part of this discussion we 


Table I—Recommended Size (Pitch 
Diameter) for Driving Sheave 

Table II—Arc of Contact Correction 
Factor for V to V and V to Flat 
Drives 

Table III—Service Factors For Var- 
ious Applications 

Table IV—General V-Belt Selection 
Table 

The following are the seven steps in- 
volved: 

1. Known  Factors—Horsepower, 
speed of motor, speed of driven unit, 
approximate center distance. 


By C. J. Busacca and F. H. Rumble 
Texrope Department 
Allis-Chalmers Manufacturing Co. 
Milwaukee, Wisconsin 


2. Belt Selection—Determine belt 
section to be used for a drive of certain 
horsepower and speed from Table IV. 

3. Actual Horsepower of Drive— 
Selection of a drive for any application 
should be based on the nature of the 
load and the type of driving unit. To 
obtain this actual horsepower capacity, 
multiply the rated (nameplate) horse- 
power of the motor by the service fac- 
tor (Table III). 

4. Ratio of Drive—can be determined 
from the following formula: 


Driven rpm 


— Driver rpm 


5. Sheave Selection—Determine belt 
length (L) by using the following 
formula: 


L —2C +1.57(D +4) + 0 


4C 
L — Pitch length of belt 
D — Pitch diameter of large sheave 
d — Pitch diameter of small sheave 
C — Center distance 


Center distance may be calculated by 
using the following formula: 





D?— @ 
C= 5 
R = Ratio 


All other symbols same as above. 


7. Horsepower Per Belti— 

A. Determine belt speed in feet per 
minute. Belt speeds over 5,000 feet per 
minute are not recommended. Use the 
following formula: 


Belt Speed = Pitch Dia. driver sheave 
x rpm of motor x 


TT 
12 or .262 
B. Correct for Arc of Contact: 
ah 


Arc of Contact = 180°— 


Symbols same as for formulae above. 


Then: refer to Table II for Cor- 
rection Factor. 

Then: Actual hp. per belt = Nomi- 
nal hp. X Correction Factor. 

8. Number of Belts For Drive—Di- 
vide the actual rated horsepower of 
the drive by the actual horsepower per 
belt. If the result is a fraction, use the 
next higher number of belts. 















































Table | Table Il 
RECOMMENDED ARC OF CONTACT—CORRECTION FACTOR 
SIZE , 60 (D—d) 
DRIVING SHEAVE Arc of Contact = 180° — meee: ity 
Minl- 
Section | Pitch Pitch Diometer ARC 180° | 170° | 160° | 150° | 140° | 130° | 120° | 110° 
Die- 
er ACRE Moss oio.nle shikce other 1.00 .98 95 .92 .89 .86 .83 719 
~ nga eat diiatn tale! | FO «s vcnesccssacoes 74] .76| .79| .82| .84| .86| .83| .79 
C 9.0” speeds in excess of 5000’ 
D *,» | per minute are not recom- Note: Factors in upper line are for V to V drives. 
E byl mended. Factors in bottom line ere for V to Flat drives. 
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Table Ill 





SERVICE FACTORS 


Following are some of the more general 
applications with corresponding Over- 
load Factors. (Reversing service or Line 
Start Motors require an additional 1.2 
overload factor.) 





Agitators, paddle-propeller...| 1.0-1.2 
Brick and Clay Machinery....| 1.2-1.6 
Bakery Machinery .......... 1.0-1.2 
SNS ic coveivien hie 1.2-1.4 
EL ia wing ee ck eet 1.0-1.6 
Crushing Machinery......... 1.4-1.6 
Fans and Blowers........... 1.2-2.0 
Flour-Feed and Cereal Mill 
ask eatin eae 1.0-1.4 
Generators and Exciters...... 1.2 
Laundry Machinery......... 1.2 
i is 5d sane waee 1.4-2.0 
Machine Tools............. 1.0-1.4 
Se ere 1.4-1.6 
Oil Field Machinery........ 1.2-1.6 
Paper Machinery........... 1.2-1.6 
Printing Machinery.......... 1.2 
| AE es 1,2-2.0 
Rubber Plant Machinery..... 1.4-2.0 
Nhs 6 iss tienen eis 1.2-1.4 
Textile Machinery.......... 1.2-1.8 








The Service Factor selected depends on peak and 
shock load in excess of 100% full load. Where 
shock and peak loads are light, use the lower 
Service Factor—for severe loads, use the higher 
Service Factor. 











Number of Belts = Actual rated horse- 
power of drive 


Actual horsepower 
per belt 


Common errors in engineering V- 
belt drives are: Using too high a belt 
speed; an improper service factor; an 
improper arc of correction factor; or 
using pitch diameters below recom- 
mended sizes. 

When using the formula for obtain- 
ing belt speed it is recommended that 
belt speeds never be in excess of 5,000 
feet per minute. Beyond this value, no 
increase of belt horsepower is obtain- 
able. 

Not only horsepower and speed, but 
also the nature of the load and the type 
of driving unit should be carefully con- 
sidered when engineering a drive. The 
Service Factor Table (Table III) takes 
into consideration and correlates the 
types of driving units and the types of 
loads, giving a service factor to cover 
overload and shock loads in excess of 
100 percent of normal load. By multi- 
plying the rated hp. of the motor by 
the service factor, the actual required 
hp. for the specific application is ob- 
tained. 
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CHART A 
Guide to Approximate Length of V-Belts 
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Horsepower ratings for all drives are 
based on an 180 degree arc ‘of contact 
for belt on sheave. When this arc of 
contact drops below 180 degrees, the 
tractive effort is reduced. This is 
shown by the correction factors to be 
used for varied arcs below 180 degrees 
(Table II). Hence, an arc of contact 
of 150 degrees will transmit only 92 
percent of the load transmitted when 
the arc is 180 degrees. 

All belt sections have a minimum 
bending arc. When belts bend too 
sharply, the inner cords are strained 
or even broken. To prevent this belt 
strain, each sheave section has a mini- 
mum arc recommended for its corre- 
sponding belt. Hence, the minimum 
arc for a “C” section belt is the arc of 
a 9.0-inch sheave as shown in (Table 
I). 

When engineering a drive, it is most 
helpful to have a guide to the approxi- 
mate length of the V-belt to be used. 
When the pitch diameter of the small 
sheave, the center distance, and the 
ratio are known, the approximate 
length of the V-belt can readily be 
found by referring to Chart A. 

The V-flat drive is one using a 


grooved driver sheave, V-belts, and a 
large driven flat pulley. When a drive 
is being converted from flat belt to 
V-belts, it is sometimes economical to 
use the existing flywheel and thereby 
lower conversion costs. 

If the large flywheel is to be used, 
the following points should be con- 
sidered : 

1. The speed ratio must be equal to 
or greater than 3 to 1. 

2. The ideal center distance is three- 
fourths the diameter of the flywheel; 
the maximum center distance is 14 
times the flywheel diameter. 

3. Where possible, uncrowned flat 
pulleys or flywheels should be used, 
though a slight crown may not prevent 
the drive from operating satisfactorily. 

4. The face of the flywheel should 
be 10 percent wider than that of the 
corresponding grooved sheave. 

5. The drive should be engineered 
with sufficient belts to cover the over- 
load and arc of contact factors. 

As may be noted (Table II) the arc 
of correction factor for V-flat drives 
is different in many cases than that for 
V to V drives. Care should be taken 
to use the arc correction factor for 
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V-flat drives when figuring that type 
of drive. 

To determine the pitch diameter of 
the large flat pulley, use its outside 
diameter plus the thickness of the belt 
section used. In all other respects fol- 
low the identical procedure as for the 
V to V drive. When engineered prop- 
erly, a V-flat drive gives satisfactory 
results. 


Flywheel Effect 


With pulsating loads, a pulley or 
sheave with a flywheel effect is needed. 
What flywheel effect a certain size and 
type of sheave or pulley will deliver is 
dependent upon the mass of the sheave 
rim. 

To calculate flywheel effect use this 
formula : 

Flywheel Effect = WR? 


W = Rim weight in pounds 
R = Mean radius in feet 


To determine the amount of metal 
to be added to a sheave rim for addi- 
tional flywheel effect, the chart “B” 
has been developed. The method for 
using this chart is explained beneath 
it. 

Pointers on Installation 


A properly engineered V-belt drive 
will save much time that otherwise 
would have to be devoted to mainte- 
nance. To cut down maintenance time, 
it is well to remember the following 
when installing a drive. 

A. All installations should include 
some means for lateral movement of 
the motor to permit maintenance of 
proper belt tension. Slide rails, ad- 
justable motor bases, or idler arrange- 











Table IV 
GENERAL V-BELT SELECTION 
TABLE 

abd 
MOTOR SPEED 
NORMAL 
HORSE “11-720 
POWER /71800 | 1200 | 900 and 
below 





2to3 AorB| AorB} AorB| AorB 
5 AorB| AorB| AorB/} AorB 


10 AorB B B BorC 
15 B BorC | BorC G 
20 BorC |* C Cc Cc 
25 to 30 Cc c c c 
40 Cc CorD|] CorD D 
50 CorD | CorD | CorD D 
60 CorD | CorD | CorD D 


75 CorD |} CorD| CorD | DorE 


100 .S D D | DorE 
125 = eceeee. D D DorE 
THO. eceses D D E 
I (Sree D D E 
S50 —foeesss E E E 
300 and over|.......|....-+- E e.. 























CHART B 


Chart for finding weight to be added per inch of width 
for desired flywheel effect 


CHART FOR FINDING 
WEIGHT TO BE ADDED 
PER INCH OF 
WIDTH FOR DESIRED 
FLYWHEEL EFFECT 


2 $3e F 





HOW TO USE = Divide tne WR required by the face width to obtain WR2 h Locate 
this value in the righ t hand column of this chart, and féllow a horizontal line to the left to te 9 interaection of f this line 
and the yg ye eave pitch diameter line. Drop a . endicular from this point to the base of chart and 
POUNDS t added per a of face width, POU PER INCH OF FACE WIDTH x FACE WIDTH = 


POUNDS OF E EXTRA META 


a 





A V-Flat compressor drive using existing flywheel on compressor units. . 
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Pipe Threader 


Again Oster scores! Meet the new 
champ in its class... the No. 582 
“TOM THUMB" portable pipe 
threading machine. It's all set to 
MAKE MONEY FOR YOU with 


these time-saving features: 


NEW "SPINFAST" Front Chuck 
eliminates chuck wrench. A quick 
spin of the easy-to-grip wheel, 
chucks or unchucks the pipe in- 


type 


stantly. NEW quick-cutting roller- 
Cut-Off Device; NEW built- 


in Reamer; NEW Lever Feed that 
PULLS carriage forward instead 
of pushing it; those and other 
features make the NEW No. 
582 "TOM THUMB" the most 
advanced portable threading 
machine of its type. 

Standard range !/,"" to 2" pipe; 
extra range !/:"' pipe; range with 
drive shaft 2!/." to 8" pipe; bolt 
range !/," to I1/,". 


TIME SAVER! 


We co 











THE OSTER MFG. COMPANY 

2081 E. 61st St. « Cleveland 3, Ohio, U.S.A. 
O. K. Oster! Send me full details about 

the No. 582 “TOM THUMB” Portable 

Pipe Machine. 

NAME 

COMPANY 











—_—— 
























Compact short-center V-belt drives on stone crusher units. 


ments may be used. After the drive 
is aligned and the V-belts placed in 
their respective grooves: 


1. Back off the motor to obtain a 
little tension and then turn over by 
hand. 

2. Back off again until all belts ap- 
pear tight, then run the motor for a 
few moments to allow the belts to seat 
properly in the groove. 

3. Stop the motor and back off until 
the belts are snug again. Always allow 
for lateral take-up to a possible four 
percent stretch during a belt’s operat- 
ing lifetime so that proper tension may 
be maintained at all times. 

B. All V-belts must be properly 
aligned to prevent undue belt wear. 
The driver and driven shafts must be 
parallel and the belts at right angles 
to these shafts. A straight edge will 
aid in obtaining this alignment. 

C. Always install a completely new 
set of V-belts when replacement is 
necessary. Unless this is done, the new 
and unstretched belts, having a shorter 
pitch diameter, will carry the major 
portion of the load. Under the stress 
of a severe shock or high starting 
load, the new belts will be greatly 
strained or even broken. V-belts should 
never be pried off or on a groove with 
a bar as this will injure the inner cords 
and shorten belt life. 

D. Installation of multiple belts 
should always be in matched sets. This 
choice of matched belts (belts within 
a set range of inspection numbers) in- 
sures equal load distribution on all 
belts; promotes longer belt life. 

E. Never use belt dressing on V- 
belts, for they depend on frictional con- 
tact between the sides of the belt and 
the groove walls. Belt dressing lessens 
this friction; causes slip, belt dete- 
rioration and short life. Check and 
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replace chipped or badly worn sheaves, 
as they wear out belts prematurely by 
acting as grinding wheels. 


V-belt Life Expectancy 


Five engineering factors determine 
the life expectancy of all V-belts. They 
are: 

1. Diameters—Depending upon belt 
thickness, every V-belt has an easy arc. 
If bent around too small a sheave, the 
internal friction of the excessive flexing 
will cook the life out of the belt. 

2. Centers—Obviously, the shorter 
the center distance, the less the belt 
can stretch. Short centers also save 
valuable floor space. 

3. Number and Size—The number 
and size of V-belts help to determine 
the drive capacity, though belt speed 
does also. Sheave and belt sizes should 
be sufficiently large to handle the load 
of the job. 

4. Belt Speed—Between practical 
limits, the greater the velocity of a V- 
belt, the more horsepower it will trans- 
mit. The limits of belt velocity set 
up by V-belt engineers is 1,000 to 5,000 
feet per minute. Below 1,000 feet per 
minute, horsepower transmitting ca- 
pacity falls off rapidly. Above 5,000 
feet per minute, there is no appreciable 
gain in horsepower capacity. Use of 
larger sheaves, therefore, to keep belt 
velocity in the neighborhood of the 
upper limit will result in utilization of 
the fewest belts that will do the job. 

5. Contact Arcs—All horsepower 
ratings for V-belts are based on 180 
degree arc of contact with the sheaves. 
Depending on ratio and centers, this 
factor will vary from one drive to an- 
other and must be carefully considered 
for each and every drive when de- 
termining the engineering data for the 
installation. 

























‘OR faster, neater and stronger thin wall conduit connections insist on either 
Briegel Indenter or Briegel Twiston Self-threading type all steel, one piece 


connectors and couplings. 


B-M Indenter fittings, the only approved couplings and connectors of this type, 
have long enjoyed wider use and application than any other method of installing 


E.M.T. 


The new B-M Twiston Self-threading fittings now make it possible to have 
threaded, raintight E.M.T. connections without the use of dies. Two complete 
turns with a pair of pliers threads the tubing and screws the fittings into a 
locked position, which results in the strongest connection possible and one that 


will withstand severe vibration. 


What ever the thin wall job might be, you will find that you can do it neater, 


faster and better with Briegel UL Approved E.M.T. fittings. 


DISTRIBUTED BY 


Bs 


VP 








E M. T. Faster and Neater 
RIEGEL Thin-Wall Fittings 


lly 


All B-M Fittings Carry the 
Underwriters’ Seal of Approval 


i 


GALVA, 


, 7 \ 4 
AN iY ) 
AF, 












alu 
ut 
CO. 


ILLINOIS 





NEATER ¢ FASTER ¢ STRONGER ¢ APPROVED 


The M.B. Austin Co.,Northbrook, ill. Clifton Conduit Co., Jersey City, N.J. The Steelduct Co., Youngstown, Ohio Nat. Enameling & Mtg. Co., Pittsburgh 
Clayton Mark & Co., Evanston, Ill. Gen. Electric Co., Bridgeport, Conn. Enameled Metals, Pittsburgh, Penn. Kondu Mtg. Co., Ltd., Preston, Ontario 
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QUESTIONS from readers on problems of industrial equipment, installation, 


maintenance and repair. 


industrial electrical contractors out of their experience. 


Answered by electrical maintenance engineers and 


For every question 


and every answer published, we pay $5.00. 


Reader’s Quiz 





How to Determine 
Direction of Rotation 
O UESTION 299—Is there a way 


I can determine the direction of 
rotation of a squirrel cage 
motor without having to “try”? 
Often such motors are connected 
to a load which may not be turned 
in the wrong direction and I 
would like to know in advance 
how to connect the mains to get a 
certain direction of rotation.— 
S.V.H. 


A TO QUESTION 299—While 
e@ this method will not work for a 
single motor, it will insure that a group 
ail turn in the same direction or a new 
machine may be compared with an 
existing installation on the same power 
source. As shown in the sketch, a 


& 





Stator 

















_ 


source of low d-c potential is connected 
across two leads through a resistance 
and a sensitive voltmeter across the re- 
maining lead and one of the others. 
The resistance is adjusted until a read- 
ing is obtained. Now turn the shaft by 
hand noting whether the reading tends 
to increase or decrease. If the same 
procedure is followed for all motors 
making sure the shaft is turned in the 
same direction each time and the meter 
responds the same, the machines will 
have the same rotation. If the needle 
goes in reverse from the one used as a 
standard of comparison, then reverse 
two of the stator leads when connecting 
up the machine. Thus, if S.V.H. has 
a motor with a known rotation, he can 
compare new machines by this method 
and determine their direction with re- 
spect to the existing installation and 
phase rotation.—R.G.A. 


A TO QUESTION 299—If it is 
@ not convenient to try motors 
before they are connected to drive, I 
would experiment on the machines in 
question by connecting resistors in 
series with two of the lines. In this 
way I would find values of resistors 
that would just cause motor to turn or 
take up slack in coupling arrangement. 
Now for convenience, resistors of the 
found values could be connected in or 
to fuse clips, at disconnect switch box, 
when a connecting job had to be done, 
and proper connections made.—J.H.G. 


A TO QUESTION 299—A posi- 
@ tive method for determining 
the direction of rotation of an induction 
motor is with the use of a small 
“dummy rotor”. The “dummy rotor” 
is inserted in the bore of the stator 
after the regular rotor has been re- 
moved. If the circuit to the motor is 
energized momentarily, this rotor will 
rotate in the same direction the motor 
will revolve when it is reassembled. A 
“dummy rotor” is a squirrel cage rotor 
without any iron core. It is made by 
building a squirrel cage assembly on 
fibre rings, about two inches in diam- 
eter and inserting a rod through the 
center to act as a shaft. If no rotor is 
available, a small armature may be used 
if all the commutator bars are shorted 
together. This may be done by wrap- 
ping two or three turns of bare wire 
around the commutator. Any rotor 
inserted in the stator when it is 
energized must turn in the same di- 
rection as the rotating field set up by 
the winding of the motor.—H.C.S. 


A TO QUESTION 299—A way 
@ to determine the direction of 
rotation of a squirrel cage motor is to 
apply approximately 10% of full-rated 
voltage and observe what rotation the 
motor is trying to turn. Auto trans- 
formers with low-range taps is a con- 
venient means of reducing the voltage 
low enough to observe this effect with- 
out permitting the rotor to move. An- 
other method is to run the motor un- 
coupled from its load and check the 
phase sequence for whatever rotation 
is wanted. When the motor is 
permanently connected, the same phase 
sequence of the lines must be used to 
obtain the desired rotation —R.F.H. 


Water in Batteries 


UESTION 300—We have a lot 

QO of lead acid type storage bat- 
teries in our plant used for 
emergency lighting, magnafluz, 
etc. Many times the question 
has arisen as to the kind of 
water used. One of the electrical 
maintenance foremen says that 
faucet water from the city sys- 
tem ts as good and cheaper than 
distilled water, others say rain 
water caught in glass dishes 
should be used or use distilled 
water. My handbook says to 
use distilled or approved water. 
What is meant by approved wa- 
ter? Have any readers had 
actual experience as to the dif- 
ference in operation or service 
rendered by the use of water 
other than distilled? What is 
the effect?—R.D.R. 


A TO QUESTION 300—Rain- 
@ water caught in glass or earth- 
enware containers is just as safe to 
use in storage batteries as distilled 
water and is much cheaper. Of course, 
the rain water must not be caught 
from a roof or downspout as that would 
contain impurities and dirt. I would 
not advise the use of tap water as the 
chemicals put in the water at the puri- 
fication plant are quite injurious to 
lead acid type storage batteries. Chlo- 
rine will cause the positive plates to 
oxidize much faster than the usual 
rate.—M.H.S. 


TO QUESTION 300—Rain 

@ can be used if it is not collected 

from metal roofs. Also, it is not ad- 

visable to use rain water that is col- 

lected in large cities due to the im- 
purities in the air. 

Approved water would be water that 
has been approved by the manufacturer 
of your batteries. Most battery manu- 
facturers have a service whereby if 
you will send them a sample of the 
faucet water you desire to use, they 
will analyze the water and tell you if 
it is permissible to use in your bat- 
teries. 

I am at the present time and have 
been using faucet water for the past 
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& TO | ADVANTAGE 








TRY ITS ABRASION RESISTANCE, to learn how tough 

~ an insulation is. Roevar Magnet Wire shows a three-to-one 
advantage over standard enameled wires. And such superi- 
ority makes Roevar wire your first choice for high-speed 
winding operations. 


Besides its strength and toughness, Roevar Magnet Wire 
insulation has high dielectric qualities, is extremely flex- 
ible, and has exceptional resistance to solvents used in coil- 
treating varnishes. Importantly, too, Roevar Wire costs. less 
and is of smaller diameter than magnet wire with paper, 
cotton or silk insulation. It is furnished in sizes No. 14 to 
40 A.W.G. 


Roebling engineers are anxious to cooperate with you, in 
helping determine where Roevar Magnet Wire can be used 
most effectively and to assure best results. Write for full 
information and samples of the wire. 














JOHN A. ROEBLING’‘S SONS COMPANY 


TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities Test shows Roevar Magnet Wire (magnified) wrapped on its 
own diameter, without appreciable loss in dielectric strength. 


%*% WIRE ROPE AND STRAND * FITTINGS * SLINGS 
% SUSPENSION BRIDGES AND CABLES * AIRCORD, 
AIRCORD TERMINALS AND AIR CONTROLS *& AERIAL WIRE 
ROPE SYSTEMS * ELECTRICAL WIRE AND CABLE 
* SKI LIFTS * HARD, ANNEALED OR TEMPERED 
HIGH AND LOW CARBON FINE AND SPECIALTY WIRE, 





A CENTURY OF CONFIDENCE (a> 


FLAT WIRE, COLD ROLLED STRIP AND 
COLD ROLLED SPRING STEEL * SCREEN, HARDWARE 
AND INDUSTRIAL WIRE CLOTH * LAWN MOWERS 
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The Powder-Powered Tool That 


DRIVES STUDS 


into Concrete AY 
or Steel | 


lostiddliy 


Saves Time, Labor and Cost 
on Every Anchoring Job! 


“DRIVE IT” drives threaded studs 
3 inches into concrete or through 
5%-inch steel. Eliminates all drilling, 
hammering and expansion bolts. 
“DRIVE-IT” has made tremendous 
cost cuts in construction work, plumb- 
ing, air-conditioning, plastering, main- 
tenance, highway and electrical work. 
WORKS INSTANTLY 

ANY DESIRED STUD OR PUNCH 
CARRIES ITS OWN POWER 
ABSOLUTELY SAFE 

UP TO 6000 LBS. HOLDING POWER 
NO RECOIL OR SHOCK 
LIGHTWEIGHT — EASY TO OPERATE 
ADJUSTABLE FOR ANY DEPTH 

NO DRILLING OR : 
HAMMERING 







Different Types 
of Studs, Rivets, 
Bushings and Punches 


TOOL CORPORATION 








P. O. BOX 1610 6 
ept. 
PORTLAND 7, OREGON (G) 


Gentlemen: Please send me illustrated folder 
on “DRIVE-IT’ Powder-Power Tools. 





Firm .. 
Address .......... ® 
i en 











State. 
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few years which has been approved by 
the manufacturer. 

I have had very satisfactory results 
in using faucet water, in lead-acid type 
batteries for industrial trucks.— 
D.M.M. 


A TO QUESTION 300—Under 
@ no circumstances should you 
use the water from the city water 
faucet in the lead acid batteries you 
have there. 

A lead acid battery consists of two 
sets of plates in each cell. They are 
composed of a lead grid filled with a 
paste made of a lead Oxide and are 
separated by either a thin douglas fir 
separator or with a threaded glass 
sheet or both, and are submersed in 
the electrolite which is of C P sul- 
phuric acid and DISTILLED water 
to a gravity of between 1250 and 1300 
depending on the type of battery. When 
the battery is first made and the elec- 
trolite poured into the jars, there is 
some of the acid that goes into the 
paste of the plates and so lowers the 
specific reading of the electrolite when 
tested by an acid hydrometer. This is 
called in a discharged condition. When 
the battery is put on the charging line 
and charged up as the saying goes 
(this charging does not charge elec- 
tricity into the battery, but produces a 
chemical change in the plates.) This 
acid that has combined with the plates 
is forced out into the liquid acid com- 
bination raising the gravity of the elec- 
trolite and producing the chemical 
change in the lead oxide that holds the 
acid out until the battery is run down 
by pulling electrical current from it. 
This is the reason that the water 
MUST be pure. Any foreign chemical 
that may be in the water will tend to 
reduce the capacity of the battery and 
may ruin it completely. 

All water from the city mains will 
contain a small percentage of iron 
from the pipes it travels through, and 
will probably have several more chem- 
icals from the well or stream from 
whence it came. 

Rain water is not a good source of 
water supply on account of the dust 
and accumulation of gases in the air 
that will be washed down with the 
rain; snow water is in the same cate- 
gory for the same reasons. 

The only safe and sound source of 
supply is from a good distillery where 
all the foreign matter can be definitely 
taken from the water, and even then 
it is necessary to use either glass or 
pottery or fiber containers in the filling 
of the batteries. 

The worst enemy of the battery is 
platinum and aluminum, and all of the 
other minerals have a more or less 
effect on the life and capacity of the 
cells of the batteries. 

The acid solution in the batteries is 


of a very corrosive nature and the 
batteries should be mounted on a good 
solid foundation of either concrete 
painted with a good heavy coat of tar 
and then a rubber mat to prevent 
leakage of the current, or should be 
placed on a heavy wooden timber base 
and the same coating and rubber pro- 
tection applied to protect the battery 
from a premature discharge of some of 
the cells, with a shortened life and 
more renewal expense.—H.A.G. 


A TO QUESTION 300—Local 
e water usually is of sufficient 
purity for use in lead acid type storage 
batteries. This statement is taken from 
a text book on the care and mainte- 
nance of storage batteries; however, 
before local water is used samples 
should be submitted to a chemist or to 
the battery manufacturer for analysis. 
Why? For this answer it is necessary 
to delve a bit into simple chemistry to 
determine the chemical action that 
would result with the use of impure 
water. Some metals replace others 
from their compound, and all such 
metals will replace hydrogen from the 
sulphuric acid used in lead acid type 
storage batteries, leaving a sulfate, 
sulfide, or a mineral salt compound of 
the metal. A few of these metals listed 
in the order of their activity are as 
follows: Potassium, Sodium, Calcium, 
Magnesium, Aluminum, Zinc and Iron. 

It can be assumed from the above 
that any of seven common metals or 
their compounds will decompose sul- 
phuric acid. 

Water is the best known solvent. In 
flowing through and over the earth 
water takes into solution compounds of 
such metals to a greater or lesser de- 
gree, depending upon the mineral con- 
tent of the area involved. The com- 
pounds of calcium, magnesium and iron 
are the most common and act quite 
readily upon sulphuric acid, resulting 
in a gradual decomposing and weaken- 
ing of the battery acid. Outside of this 
objectionable feature, which makes 
necessary the replacement of the sul- 
phuric acid prematurely, it is believed 
that no other harm is done to the bat- 
tery, as the sulfides, sulfates, or metal 
salts formed are insoluble in water and 
settle to the bottom of the battery con- 
tainers with no resultant damage to the 
lead oxide or lead sulfate, which makes 
up the positive and negative plates of 
the battery. 

In summing up the foregoing, one 
may draw the following conclusions: 
(1) That only distilled water is 100% 
safe. (2) That rain water is compara- 
tively safe. (3) That local water 
should be analyzed by a chemist before 
it is used freely.—J.E.G. 


A TO QUESTION 300—In the 
@ maintenance of lead-acid stor- 
age batteries, distilled water should be 
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HOWELL 
guetta lyjpe 
OTORS 














D. O. JAMES 
GEAR REDUCER 









Here’s a reliable gear-motor com- 
bination you'll want to look into. 







Because the motor is an industrial type motor built by Howell 
and backed by 33 years’ experience in building industrial type 
motors exclusively. 

The gear reducer is built by the D. O. James Manufacturing 
Company, specialists in their field with more than 50 years’ 
experience. 

The combination makes an integral packaged unit with the 
motor flange-mounted to the reducer, yet with a flexible cou- 
pling so that motor and reducer can readily be separated for 





RED BAND MOTORS 


HOWELL 


SINCE 1915 





maintenance. 
For a modern, economical means of obtaining relatively low For geared motors, motors with unique 
Rs ? electrical characteristics, special mechans- 
speeds from constant speed motors in your business, be sure— cal form, or standard motors (with any 
b H ll! ibe of enclosure) from 1/6 through 150 
uy rlowell. HP, consult your HOWELL representative. 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICHIGAN 


MANUFACTURERS OF PRECISION BUILT, INDUSTRIAL TYPE MOTORS 
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“BENDS FULL AND ROUND” 


Yes, on your conduit installations you, 
too, will find that the GREENLEE 
“‘bends full and round, with no flat- 
ness of uneven spots on the elbow or 
curve,” just as reported by Papentuss 
Electric Co., LaCrosse, Wisconsin. 

“And,” continues this company’s 
statement about their GREENLEE 
shown above, “It has been in service 
nearly 11 years. On the very first job 
it repaid its cost and has since paid 
for itself many times over! Its adapt- 
ability to the difterent conduit sizes 
makes bending a simple operation 
and brings about: substantial labor 
and money savings.” 































GREENLEE 
HYDRAULIC 
BENDER 


Investigate the GREENLEE today. See 
how you, too, can make big savings 
. .. do the job faster, better. 

The GREENLEE Hydraulic Bender 
is one-man-operated. Makes precise, 
neat bends in just a few minutes— 
in pipe up to 44”, rigid and thin-wall 
conduit, tubing, bus-bars. It’s compact, 
portable, easy to set up and operate. 

Get all the facts on this timesaving 
equipment, write for your 
copy ot new tree Bender 
Booklet E-201. Greenlee 
Tool Co., Division of 
Greenlee Bros. & Co., 
1752 Columbia Avenue, 
Rocktord, Illinois. canine 


GREEMLES 
Stnotrs 





GREENLEE 





OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL 


Hand Benders © Joist Borers © Cable Pullers 
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WORK 


© Radio Chassis Punches ¢ Pipe Pushers 
















used exclusively. The use of tap water 
should be abandoned and rigidly pro- 
hibited because of its impurities. 
Most cities secure their water either 
from wells or from streams, lakes, 
rivers, and other such natural sources, 
Such water must necessarily contain 
much mineral matter derived from the 
soils and rocks, etc. through which it 
flows. Then many cities use chlorine 
or fluorine base gases in permanent or 
emergency purification processes. An 
analysis (mineral) of ordinary tap 
water will then of a necessity show 
that there are dissolved in it oxides, 
chlorides, sulphates, sulphides, nitrates, 
nitrides, acetates, fluorides, etc. 
Whenever tap water is added to a 
battery, the acid in the electrolyte will 
react with the minerals in the water 
with the obvious result being shorted 


-and buckled plates, This always re- 


sults in shedding of active material in 
the battery, increase in internal re- 
sistance, loss of capacity, reduction in 
efficiency, and will cause the battery’s 
temperature to increase with flow of 
current. This last result will cause the 
acid in the battery to practically de- 
stroy the lead plates. When sulphating 
becomes so pronounced, the plates will 
be badly buckled and the internal re- 
sistance will be so high that recharging 
is impossible. 

Rain water collected in stoneware 
utensils is of sufficient purity to cause 
no trouble, provided it is never stored 
or subjected to metallic contamination. 

Even commercial distilled water 
must be frequently tested in order to 
increase battery life. Two chemicals 
will provide sufficient control ; they are 
silver nitrate and barium chloride. To 
test distilled water proceed as follows: 
secure a sample from each container 
of water on hand, divide sample into 
two parts and place in different test 
tubes ; in one tube place a few drops of 
your silver nitrate solution and if there 
are any chlorides, bromides or iodides 
present in the water, a precipitation 
will occur; if nothing happens, the 
sample has met the first requirement. 
In the other tube place a few drops of 
your barium chloride solution and if 
there are any sulphates present in the 
sample, a precipitation will occur. If 
you observed two precipitations, the 
test was positive and the water should 
not be used in batteries. If you ob- 
served one precipitation, recheck with 
a new sample. If the result is still 
positive, do not use the water. If there 
were no precipitations, the test was 
negative and the water is of sufficient 
purity for battery use. Should all tests 
be positive, return water to the dis- 
tillery and request an analysis. 

All of the above methods of control 
will result in long battery life, low re- 
charging cost, less maintenance and 
improved operating results——H.T.O. 
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EXPLOSION-PROOF SWITCH PYLETS 


1. TUMBLER SWITCHES with push-pull Rod 

to control motors or lighting circuits in hazardous locations. 
1 and 2 gang, 1, 2 and 3-pole, 10 to 30 ampere, also 3 way 
and 4 way, 10 and 20 ampere types. 


2. TUMBLER SWITCHES with interlocking Plug 
Receptacle for use as service outlets for portable electrical 
equipment in hazardous locations. Plugs cannot be inserted 
or withdrawn unless switch is open. Switch cannot be closed 
unless plug is fully inserted. 2 and 3-pole, 20 and 30 ampere, 
250 and 460 volt ratings. 


3. EXPLOSION-PROOF SECONDARY CIRCUIT 
BREAKER PYLETS for protection of motors against over- 
loads and stalled rotor currents. Can also be used for ‘‘on” 
and “‘off’’ switch. Single and double pole with a selection of 
interchangeable heater units for protecting fractional horse- 
power motors. 


4. EXPLOSION-PROOF UNIVERSAL JUNCTION 
PYLETS —6, 7 and 10 hub types with close-up plugs. For 
easy replacement of sheet metal knockout boxes in the re- 
wiring of old gasoline pump installations. 


5. EXPLOSION-PROOF JUNCTION PYLETS available 
in a wide selection of styles and sizes with threaded or union 
type hub. Furnished with plain covers for general use or 
with covers tapped for conduit to support lighting fixtures. 
Also furnished with pipe plug angle type cover for filling 
with sealing cement. 


6. PYLE-O-FLEX flexible explosion-proof and watertight 
fittings for adjustable and vibrative connections to motors, 
floodlights and pendant type lighting fixtures. Furnished in 
any combination of male and female threaded or female 
union type end connections with flexible lengths of 4 to 36 
inches, conduit sizes 2" to 2”’ inclusive. 


7. EXPLOSION-PROOF SEALING PYLETS have remov- 
able pipe plug covers which can be mounted in any one of 
four positions for filling with cement. Used to isolate the 
wiring compartments of arc-producing devices from balance 
of conduit system. 


EXPLOSION-PROOF UNIONS, male and female, straight 
and 90° elbow types. . 


A line of the most commonly 
used types of conduit fittings for 
hazardous locations as defined 
in Article 500 of The National 
Electrical Code. Explosion-proof 
Pylets are designed in accord- 
ance with Underwriters’ Lab- 
oratories requirements and are 
classified in their list of inspected 
electrical appliances. Their sub- 
stantial construction and the 
high quality of materials and 
workmanship insure safety, un- 
interrupted service and long life. 
Consult your Pylet Catalog 1100 
for complete listings of the 
above and other Explosion-Proof 
and Dust-Tight Pylets. 


THE PYLE-NATIONAL COMPANY 


1344 NORTH KOSTNER AVENUE, CHICAGO 51, ILLINOIS 


Offices: New York ¢ Baltimore ¢ Pittsburgh « St.Louis ¢ SanFrancisco « St.Paul « Cleveland 
Export Department: International Railway Supply Co., 30 Church St., New York 
Canadian Agent: The Holden Co., Ltd., Montreal 


PLUGS and RECEPTACLES © FLOODLIGHTS ¢ TURBO-GENERATORS © LOCOMOTIVE HEADLIGHTS e MULTI-VENT AIR DISTRIBUTION 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... DECEMBER, 1948 95 








Electric Power Shortages 
Nation-Wide! 


Prepare now with a Universal 


Electric Generating Set 


Gasoline and Diesel Models to 36 kw. 





It’s not a scare—it’s a fact that most parts 
of the country are short of power. Soar- 
ing electricity demands, slow generator 
production, lack of rainfall—all have 
left their mark. 

You can lick power curtailment in 
your plant, building or institution by in- 
stalling a Universal electric generating 
set. It’s one of the world’s broadest lines, 
assuring a size and type, gasoline or 
Diesel, to meet your needs. 100% full 
Diesel models to 36 kw.—gasoline sets 
to 25 kw., AC and DC, all voltages. 
Manual to fully automatic controls. 

Universals are dependable, safe, eco- 
nomical—are backed by our 50 years of 
manufacturing experience. They are low 
priced. 

Send now for information! 
Contractors and Representatives: The 
power shortage is real. Prepare for 
brisk demand by taking on the com- 
plete Universal line. Write for details. 





This Universal 3-cylinder 100% full 
Diesel model provides a steady 15 kw. 
Other Diesel sets to 36 kw. 





In the gasoline-powered series, this 
small, low-cost model develops 2500- 
3000 watts. 


UNIVERSAL MOTOR COMPANY 


Manufacturers Since 1898 


438 Universal Drive « 


aS 


FACTORIES 
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Motor Winding 


UESTION 301—Can a motor 
with coil wound with one coil 
side or per slot be changed toa 
winding of diamond coils and two 
coil sides per slot? This motor 
is 550 volts 3 phase induction 
motor 36 slots, 1080 rpm., 2 hp. 
This motor also uses basket type 
of winding with coils lying in 
slots 1-7. The coils are wound 
in two slots then skips two, then 
the next two and so on around the 
motor. Thus, the coils span an 
even number of coils. —F.L. 


TO QUESTION 301—The 
@ answer to the first part of this 
question is yes. The method used to 
figure out the data for the new winding 
is to determine the total number of 
turns of your slot and divide by 2. 
This gives the actual turns to be wound 
in the diamond coil. The pitch or span 
remains the same—for example: As- 
sume the motor is 1 to 7 pitch, with 
coil of 200 turns, you would then wind 
your diamond coil with 100 turns in 
each coil and the pitch still is 1 to 7. 
The motor will have the same char- 
acteristics as the original winding and 
the wiring connection remains the 
same.—S.H. 


A TO QUESTION 301—The 
e change from a winding having 
a single coil per slot to a conventional 
type of winding can be easily made. 
The thing to bear in mind is that the 
number of turns per pole-phase group 
remains the same. The motor in ques- 
tion is evidently 60 cycle, six-pole, the 
number of groups being 6 x 3 = 18. 
Hence, there is one coil per group. The 
altered winding will consist of 36 coils, 
each coil having one half the number 
of turns, and two coils per group. The 
two coils connected in series will pro- 
duce the results which you wish to 
obtain.—L.M.K. 


A TO QUESTION 301—It is 
@ easy to change this winding to 
a standard three-phase diamond coil 
winding. A simple and practical method 
is to wind 36 coils span 1-7. Use the 
same size of magnet wire as in the 
original coils, but only one-half the 
number of turns. The original phase 
connection is used. 

I have obtained satisfactory results 
with the above method; however, if it 
is desired to change the winding from 
a design standpoint, the winding dis- 
tribution factor must be taken into con- 
sideration. In this instance, the value 
of the two-coil distribution factor will 
be reduced from 1 to 0.966; this means 
that the number of turns per pole per 
phase will be: original turns per pole 
divided by 0.966.—T.B.B. 
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the Wagner Fractional Horsepower Motor 


If you manufacture, install, or service compressors, stokers, deep 
freeze units, pumps, or any of a hundred different motor-driven 
appliances—you have a special interest in dependable fractional 
horsepower motors. 


Wagner Fractional Horsepower Motors are the first choice of 
many manufacturers of small machines and appliances. Millions 
of these small-sized, low-priced motors have been in use for years, 
giving troublefree performance and building customer satisfaction. 
Take a tip from these manufacturers and reduce service calls due 
to motor failure by choosing Wagner Motors. More than fifty-five 
years of motor building experience stands behind every motor 


bearing the Wagner name. 
Many types and sizes of Wagner Frac- 


Twenty-nine branch offices, located in principal cities, are ready tional Horsepower Motors are now 
to assist you, without obligation, whenever you have a motor available from stock. 

problem. Write for Bulletin MU-185 for information on the com- 

plete line of Wagner Quality Motors. 


Wagner Electric Corporation 


6413 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S.A. 


Consult Wagner Engineers on “all Electric Motor Problems 


M48-13 e ELECTRIC MOTORS « TRANSFORMERS + INDUSTRIAL BRAKES - AUTOMOTIVE PRODUCTS - 
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STANDARD a2 


NEW. ...SIZES and TYPES 
ELECTRIC MOTOR BEARINGS 


@ Kecent additions to the famous Johnson 

Electric Motor Bearing line makes it possible 

Catalogue for you to secure ALL your requirements 

Over 80 pages, without delay. Each one is correct in design 

fully illustrated and tolerance . . . ready for immediate in- 

and FREE. stallation. Cast in a special high lead bronze 
for years of service. 


BRONZE 


HEADQUARTERS 














FOR BIG USERS 
-.. the 
BIG 10-ROLL CAN of 


GOLD SEAL TAPE 


© Off the market during the war, this 
handy 5 pound can of Gold Seal Tape 
is back again...the best buy for 
regular users. Every roll is doubly pro- 
tected for factory freshness. 

Whatever way you buy tape, you'll 
find Gold Seal always just right in 
“tack”; clean handling; non-raveling; 
non-peeling. Try it. Jenkins Bros. 

(Rubber Div.) 80 White Street, 
New York 13. 
Jenkins Bros. also make Diamond as 
ioe see SS 
Specifications. oer 


FRICTION -RUBBER 
MADE BY JENKINS BROS.... MAKERS OF FAMOUS JENKINS VALVES 








Can you ANSWER 
these QUESTIONS 


QUESTION B14—1I would like to know 
if any of your readers can tell me 
whether or not the 440 volt sec- 
ondaries of the following diagram can 


3g Zwire primary 
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be satisfactorily paralleled? Will any 
harmful circulating current flow? Will 
the voltage of each secondary be in 
phase ?—A.F.D. 


QUESTION C14—1 have a 5 hp. slipring 
motor driving an ammonia compressor 
automatically through a mercoid switch 
temperature controller, starting dash- 
pot-solenoid and 3-step cutout of the 
secondary circuit resistor. This motor 
is overloaded, and I would like to re- 
place it with a 3-phase 74 hp. wound- 
rotor induction motor I have available. 
What practical hookup can I make to 
start this 74 hp. motor automatically 
under load, if possible by using present 
auxiliary equipment such as tempera- 
ture controller, dashpot, resistor, etc. ? 
—G.H. 


QUESTION D14—wit some one please 


explain the monocyclic system and its 
use ?—E.J.K. 


QUESTION E14—We have a 525 hp., 
3 phase, 2390 volt synchronous motor, 
100% power-factor, exciting current 
79 amperes pulling a mechanical load. 
Recently the machinery which was 
being pulled by it broke. Our power 
factor is low. How much power fac- 
tor can I safely correct with this 
motor ?—M.D. 


QUESTION F14—1 have two induction 
motors, 550 v., 3 p., 1 hp. each, 60 cycle, 
one running at 1725 rpm., and one 
at 1720 rpm. It is important that 
these two motors run in step with 
each other. What is required in a 
simple control system to make sure 
that these motors do not get out of 
step more than 15 degrees?—H.H.S. 


PLEASE SEND IN 
YOUR ANSWERS BY JANUARY 15 
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EATS YOU SHOULD KAOW... 


bine. Fiberglas-Base Laminates 


1 What they are 


They are materials possessing a desirable combination of 
insulating and mechanical properties: produced by applying 
heat and pressure to layers of Fiberglas* cloth or mat im- 
pregnated with and bonded by appropriate resins. 
Phenolic Laminates. Fiberglas impregnated with phenolic 
resins . . . offers good physical properties, low moisture 
absorption and high dielectric strength . . . can be machined 
and punched. 

Melamine Laminates. Fiberglas cloth impregnated with 
melamine resins . . . possesses very high dielectric strength 
with extremely low moisture absorption . . . can be machined 
and punched. 

Silicone Laminates. Fiberglas impregnated with silicone, 
a thermosetting resin having very high heat stability ... 
contributes to low dielectric loss factor and low moisture 
absorption. 

Polyester Laminates. Fiberglas impregnated with thermo- 
setting polyester resins ... good elevated temperature resist- 
ance, electrical and mechanical properties . . . complex shapes 
possible with low-cost tooling... excellent machining and 
punching properties. 


Where they are used 


Fiberglas-base laminates are used for panel boards, 

slot sticks, transformer spacers, switch bases, 4 Who makes them 
terminal strips and boards, insulating washers, coil ; 

forms, pole collars, arc shields, etc. Continental-Di d Fibre Co., 
Phenolic Laminates . . . used wherever above Newark, Del. : 
average tensile, flexural, compressive and impact The Formica Insulation Co., Cin., O. 
strengths combined with good electrical properties Franklin Fibre-Lamitex Corp., 

are required. Wilmington, Del. 3 pe 
Melamine Laminates . . . used where fire, arc Gonsrat Hoc. Co., Plastics Division, 


A ° . Chemical Dept., Pittsfield, Mass. 
and temperature resistance, and high impact sesateabel Piiaties, Ines Civtn., C. 


nee me — . : Mica Insulator Company, 
Silicone Laminates . . . used in electrical appa- Schenectady, N. Y. 

ratus where ambient or operating temperatures are, St. Regis Paper Co., Panelyte Divn., 
or might be, excessively high. Trenton, N. J. 

Polyester Laminates. ..used where above aver- National Vulcanized Fibre Co., 
age temperature resistance and physical properties Wilmington, Del. 


are required ... as an excellent general application ger ronenerty inte, 


laminate material. Synthane Corp., Oaks, Penna. 
e Taylor Fibre Co., Norristown, Pa. 
3 Forms available Taylor Fibre Co., LaVerne, Calif. 
? Westinghouse Elec. Corp., 
SHEETS TUBES RODS Trafford, Pa. 


» » | Up to 6” I. D. | Upto 2” diam- 
39” wide to 96 ” e 

” in 18”10 48 eter. Upt 
long. Upto 2” thick seeded tote. 48” alate, 5 Who sells them 
36” wide to 96” | Upto 14” | Upto 4” Pe electrical distributors and representatives of the manu- 
long. Upto 2” thick | diameter diameter facturers listed above. If, by any chance, you are unable to 
36” x 46”. Up to locate a supplier, get in touch with the Owens-Corning 
1” thick Fiberglas Corporation branch in your vicinity. 





Phenslic Melamine 





~ KR MX 





Mm MRK KK OM 

















In addition to laminates, Fiberglas-base materials are available in all forms 
commonly used in the manufacture and maintenance of motors, generators 
and other electrical equipment. For information on the complete line, write: 
Owens-Corning Fiberglas Corporation, Dept. 856, Toledo 1, Ohio, 
for a copy of the “Fiberglas Electrical Insulating Materials” 
OWENS-CORNING manual. Branches in principal cities. 


FLECTRICAL In Canada Fiberglas Canada Limited, Toronto, Ontario. 


I B E RGLA INSULATING *Fiberglas is the trademark (Reg. U.S. Pat. Off.) for a variety of products 


ela gts MATERI AL S made of or with glass fibers by Owens-Corning Fiberglas Corporation 


se EROS Steet: <: eaensies eee 


Flat, up to 36” x 60”. 


dy” to 1” thick Special shapes possible 
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KNEW WHAT THEY WANTED! 


ie, 


Oe. 
es 





THE FARMER WANTED a nonmetallic sheathed cable that would withstand 
weather extremes—stand up to fumes and corrosive vapors present in live- 
stock houses and dairy barns. 


THE CONTRACTOR WANTED a Cable for jobs where extra goed is a ‘‘must”’ 
—a lightweight and flexible cable for easy pulling and clean, fast work. 


The result? Super PVX* 

Super PVX is a top-quality cable for those difficult jobs where easy installa- 
tion and long service under the worst conditions are important. The tough, 
rotproof thermoplastic insulation and reinforcing glass braid result in 
smaller over-all dimensions and substantial reduction in weight. 


The smooth, durable thermoplastic 
rotproof sheath is available in ivory 
or brown color,to give trim, neat appear- 
ance on surface wiring jobs. And, it’s as 
tough as it is good looking, to provide 
ideal protection from abrasion, moisture, 
flame, corrosive vapors, and fumes. It is 
approved by Underwriters’ Laborato- 
ries, Inc. 


For samples, see your General Electric 
Construction Materials distributor, or 
write toSectionW6-1218, General Electric 
Company, Bridgeport 2, Connecticut. 


‘GENERAL @ ELECTRIC 
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Merchandise Distributor 





STILL DOING A GOOD JOB j, PVX non- 
metallic sheathed cable. This cable is 
light, small in diameter, and more flex- 
ible than conventional cables. These 
features are the result of skilled engi- 
neering in cable construction. They 
are built into PVX to give you easy 
handling, to speed installations, and to 
keep PVX on the job after it is in- 
stalled. Let us give you more informa- 
tion on this outstanding cable. You'll 
find many uses for it. 


DON’T WORRY ABOUT 
Oll—{j General Elec- 
tric’s Type TW wire 
doesn’t. This ther- 
mo-plastic building 
wire has the ability 
to resist oil year 
after year, even when 
immersed in it. And, 
it’s equally uncon- 
cerned about mois- 
ture and most chemical vapors or 
fumes. 


= SS EASY INSTALLATION — 
i This service en- 


trance cable can 









y: normally be in- 

=— stalled exposed di- 
-\\*—— rectly on the outside 
of the building. Ser- 
vice entrance cable 

\ is one of many items 
i 4 described in the new 

General Electric cat- 

alog, Building Wires, Cable and Cords 
for every purpose. If you would like a 
free copy, write to Section W6-618. 


DON'T OVERLOOK this sales potential — 
The next time you call on an industrial 
customer, look around and you'll 
notice dozens of 

uses for Flamenol* 
cords. Notice the 
variety of equipment \/ 
that requires re- NY) 
placement cords. It’s 
a good way to pick 
up extra business 
... and add to your 
volume and profit. 





General Electric also makes rubber- 
jacketed cords in many sizes and con- 
structions. They’re built for long 
service and otttstanding performance. 
Ask us about Flamenol or rubber- 
jacketed cords; we'll be glad to tell you 
more about them. 


*TRADE-MARK REG. U.S. PAT. OFF, 
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| Equipment News 








Lampholder 


A new duplex push contact fluo- 
rescent lampholder for use with stand- 
ard bi-pin lamps is available. It 
features Beryllium copper contacts; 
molded bakelite terminal block with 
terminal screws located on front; 
spring actuated molded bakelite discs 
which operate in guides and assure 
good electrical contact between lamp 
pins and lampholder contacts; neither 
vibration nor shock can displace lamps. 
Device is listed as standard by Under- 
writers’ Laboratories. Bryant Elec- 
tric Company, Bridgeport 2, Conn. 





Safety Trip Unit 


A new electrical control device called 
Microtrip for two-hand operation of 
punch presses, riveters, spot welders 
and similar power-operated machines. 
Keeps operator’s hands out of way 
during operating cycle, increases pro- 
duction by reducing operator fatigue. 
Special-bridge type electrical tripping 
circuit requires simultaneous hand 
switch pressure of only 10 to 18 ounces 
to operate machine. Pressure on single 
switch, or attempt to tie down either 
switch or lock reset button on control 


ELECTRICAL 


box “kills” tripping circuit and prevents 
machine operation. Tripping circuit 
must be reset by hand, once opened. 
Unit can be installed on existing equip- 
ment; comes in various sizes and de- 
signs to suit different types of ma- 
chines. Micro Switch Division, First 
Industrial Corporation, Freeport, II. 





i 


Lamp Ballast 


A new line of leadless, terminal- 
board ballasts for slimline fluorescent 
lamps has been announced. New bal- 
lasts are available in three Tulamp 
ratings : 300 ma. operation of either the 
64T6 or 72T8 lamp, 200 ma. operation 
of the 96T8 lamp, and 300 ma. opera- 
tion of the 96T8 lamp. Shorter in 
length, they feature reduced noise level 
and watts loss. Screw-in clips on ter- 
minal board located at one end of the 
ballasts eliminate the need for soldering 
connections. General Electric Com- 
pany, Schenectady 5, N. Y. 


Blacklight Lamps 


These blacklight lamps called Ray- 
master, are essentially low pressure 
mercury arcs. They furnish a source of 
long wave ultraviolet or “blacklight”, 
filtered to remove all but a trace of 
visible light. The principal application 
of these lamps is to excite manufac- 
tured fluorescent pigments and mate- 
rials, and also natural fluorescent ma- 
terials used in many industrial and 
professional fields. Energy peak is 
close to 3600 Angstrom units. Lamps 
require auxiliary operating equipment 
such as ballast, lamp starter and hold- 
ers. Available in 4, 6, 8, 15 and 30 
watt. George W. Gates & Co., Inc., 
Franklin Square, Long Island, N. Y. 





Lighting Fixture 


A new fluorescent lighting unit for 
use in schools, libraries, public build- 
ings. and institutions has been an- 
nouhced. It is constructed of metal. 
Feature of the contoured louver is its 
special locking and hanging principle 
that simplifies maintenance. The flick 
of a finger releases the lock, allowing 
louver to slide down into an open posi- 
tion on two slotted hangers, and per- 
mits relamping and cleaning. Top 
reflector rails are removable for im- 
mersion washing. It may be flush or 
suspension mounted, individually or in 
continuous rows. It uses the E.T.L. 
approved brick type ballasts. Operates 
on 110-125 volts 60 cycle a-c. Unit 
carries Underwriters’ Laboratories ap- 
proval. Mitchell Manufacturing Com- 
pany, 2525 Clybourn Ave., Chicago 
14, Ill. 


Transformers 


The addition of ‘25 and 374 kva. 
transformers to this line of CSPB units 
for banked-secondary operation has 
been announced. Better voltage regula- 
tion with the high proportion of motor 
load required by typical residential and 
commercial load can be obtained by 
paralleling the secondaries of a group 
of CSPB transformers supplied from 
the same primary feeder. Proper co- 
ordination among these larger trans- 
formers in case of overloads or faults 
on secondary is provided by newly 
developed, high interrupting capacity, 
type BR secondary breakers built into 
the transformers. A faulty transformer 
will be completely isolated from the 
system by the combined operation of 
the primary protective links and the 
secondary breakers. Westinghouse 
Electric Corp., Pittsburgh 30, Pa. 
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Switch and Outlet 


One piece assembly of the three way 
switch and triple outlet eliminates dust 
catching space between device and 
plate. Unit can be quickly installed, 
two screws mount the device, and gang 
in any combination. Flush mounting is 
automatic; oval screw holes permit 
accurate squaring. “T” rated switch 
has tapered handle. Trigger guard is 
molded on plate. Double-sided spring 
bronze contacts in each of the three out- 
lets hold plug securely. Housings for 
switch and outiet are of heavy molded 
plastic, available in brown and ivory. 
Both units are Underwriters’ listed 
and meet REA as well as Federal 
specifications. Monowatt Incorporated, 
Providence, R. I. 





A new line of interlocking Powerstat 
dimmers for incorporation. in switch- 
boards has been announced. They are 
of the continuously variable auto-trans- 
former type. Two ratings are available. 
One has an output range of from 0 to 
1700 watts; the other from 0 to 4600 
watts. Both ratings are offered in five 
assembly arrangements. Form “A” 
consists of dimmer, ready for switch- 
board mounting, with shafting -and 
tension mounting blocks only. Form 








“R” has a gear and géar segment 
attached to turning shaft. Form “H” 
has gear, gear segment, linkage, drum 
and operating handle. Each dimmer of 
Forms “A”, “R” and “H” control one 
circuit. For control of more circuits, 
dimmers are coupled by shafting and 
can be individually controlled or mas- 
tered for group control. Any number 
of units up to ten can be mounted in 
the bank. Lamps may be dimmed from 
full-on to black-out regardless of num- 
ber of lamps in operation. Superior 
Electric Company, 655 Hannon Ave- 
nue, Bristol, Conn. 





Furnace Control 


A new single-unit furnace control, 
that does double duty as air limit and 
fan control has been added to this line. 
Dimensions are 5% in. by 2% in. by 24 
in. Ratings of both controls are identi- 
cal: 1500 volt amp., + hp. and 125 volt 
amp. pilot duty at 120-240 volts a-c. 
Also available for low voltage air limit 
control applications. Total range of the 
air limit control is 100-200° F., with 
a 10-degree differential; removable 
screw stop limits top temperature to the 
200° F cut-in temperature, with a 15 
degree differential. Cam-Stat, Incor- 
porated, 2310 South La Cienega Blvd., 
Los Angeles 34, Calif. 


Lead-In Supports 


A series of lead-in supports that 
eliminate two major causes of tele- 
vision black-out, FM fadeout has been 
announced, Available for all popular 
types of lead-in cables, they not only 
provide a rigid support for the lead-in 
wire, preventing it from twisting in the 
wind or going slack, but stop short 
circuits by giving quick moisture drain- 
age at support, yet holding wire firmly 
without injury to the insulation. They 
are resistant to weather extremes, will 
not expand or contract allowing con- 
ductor to slip or crack insulation. They 
are constructed with a positive “alli- 
gator” pressure grip which holds lead- 
in wire taut without cutting or chafing. 
Porcelain Products, Inc., Findlay, Ohio 





Electronic Control 


A new electronic load control, known 
as Flex-I-Trol, for use with all motor- 
operated processes such as pulverizers, 
pumps, extruders, etc. is available. It 
maintains a constant motor load by 


regulating the input feed. Variable ~ 


time delays and a variable dead zone 
are incorporated to eliminate hunting 
and to insure. operation at maximum 
output. One model suitable for motors 
of all ratings is provided. It employs 
two identical radio type vacuum tubes 
and operates from 115 volts, 60 cycles. 
Available in either explosion-proof or 
standard sheet metal housings. G. C. 
Wilson & Company, 2 N. Passaic Ave., 
Chatham, N. J. 


Electronic Lamp 


A new electronic lamp, tvpe A-H12 
or B-H-12, utilizing cadmium and 
mercury vapors has been developed. 
Lamp has been designed chiefly to 
simplify the problem of lighting movie 
sets and television studios by minimiz- 
ing excessive heat and by providing, 
watt for watt, twice as much illumina- 
tion as was obtained previously with 
incandescent spotlights and floodlights. 
Characteristics of the lamp are as fol- 
lows: watts, 1000; outer bulb, T-28; 
arc length 5. inches; base, mogul 
screw; initial lumens, 60,000; maxi- 
mum overall length, 14 inches; light 
center length, 9 inches. Westinghouse 
Electric Corp., 306 Fourth Avenue, 
Pittsburgh 30, Pa. 


Explosion-Proof Motor 


Totally enclosed fan-cooled motors in 
the 736 frame size are available. Rat- 
ings of 200 hp. at speeds of 3500, 1750, 
1160 or 870 rpm., 550 volts or less, and 
150 hp. at the same speeds for operation 
on 2300 volts. Motors are approved by 
Underwriters’ Laboratories for Class I 
Group D and Class II Groups E, F and 
G hazardous locations. Wagner Elec- 
tric Corporation, 6400 Plymouth Ave., 
St. Louis 14, Mo. 
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ONLY McGILL MAKES 


SWITCHES 


The high quality and long life of LEVOLIER switches have been 
proven many times in actual service in the field. Nationally 
known manufacturers have reported that Levolier switches 
have been pulled on and off more than 180,000 times under 
normal load without a miss, and are still in excellent condition. 
These field performances show that Levolier switches surpass 
the Underwriters’ Laboratories requirements by three or four 
times. 

McGILL LEVOLIER switches are pre- 
cision built. Every single part is care- 
fully machined so that you are assured 
of maximum life and dependability! 
Widely used on variable speed motors, 
canopy and outlet box mounting, ven- 
tilating fan installations, sign flasher 
boxes, and transformer boxes, they 
provide positive control from any 
angle. 

A complete description of the many 
types and sizes of LEVOLIER Switches 
is found in McGILL catalog No. 43. 
Send for free copy today. 


MSGILL manuracturine CO., INC. 


Electrical Division 


450 N. CAMPBELL ST. VALPARAISO, INDIANA 
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Transformers 


Two types each of single phase and 
three phase dry-type distribution trans- 
formers, for providing specific voltages 
where required for auxiliary lighting 
and power circuits, have been added to 
this line of transformers. Two-winding 
dry-type transformers are built as 
single phase Type AE, in sizes 250 kva. 
to 200 kva., and as three phase type AP 
in sizes 3 to 300 kva., in the 600 volt 
class and below. Dry-type auto trans- 
formers are built as single phase type 
AA, in sizes 500 va to 25 kva., and as 
three phase type AM, in sizes 5 to 
50 kva., both types 240 to 240/120 
volts. All have class A insulation, and 
are rated 55° C rise continuous duty. 
Construction of single phase, two 
winding units through 10 kva., and of 
single phase auto transformers through 
25 kva. makes these ratings suitable for 
either indoor or outdoor installation. 
Wagner Electric Corp., 4400 Plymouth 
Avenue, St. Louis 14, Mo. 


Power Plants 


New gasoline and diesel engine 
driven power plants have been an- 
nounced. Available in a-c output, single 
or three phase, 50 or 60 cycle, and in 
sizes from 5 kw. to 60 kw. Each set 
is self-contained and equipped with 
controls, radiator, fuel tank and weath- 
erproof canopy. The a-c generators 
are of the revolving-field type and with 
direct-connected exciter and built-in 
automatic voltage regulators. The d-c 
generators are of the compound-wound 
interpole type and available in any size, 
5 kw. through 60 kw. The a-c or d-c 
generators up to 25 kw. are available 
with gasoline engine, whereas units 
with 20 kw. through 60 kw. ratings 
have diesel engines. They are designed 
for stationary, portable or standby 
service. They will furnish light and 
power for schools, hospitals, hotels, re- 
sorts, airports, utilities, industries, con- 
struction jobs, etc. Motor Generator 
Corporation, Hobart Square, Troy, 
Ohio. 











HAZA 


or a giant electric shovel, a portable tool, machine 
or light — for any of today’s many uses of portable 
cords and cables, Hazacord is used for good reasons. 
The Hazaprene tough jacket is an especially for- 
mulated compound that brings out the optimum 
physical properties of its basic ingredient: neoprene. 
This jacket successfully resists oil, grease, solvents, 
acids, water, sun, flame, etc. And just as important, 
it withstands twisting, heavy blows, scraping, stretch- 
ing, and other possible mechanical damage. 





ee 
Pics 


CORD 


The extra-flexible conductors are made of soft 
annealed copper, tin coated for ease in making sol- 
dered connections. Insulated with a Hazard rubber 
compound that’s strong, flexible and long-lived, 
Hazacord assures you excellent electrical as well as 
mechanical protection. 

You can get most Hazacord sizes today from your 
electrical supplier’s stock. If he shouldn’t have what 
you need, write Hazard Insulated Wire Works, Divi- 
sion of The Okonite Company, Wilkes-Barre, Pa. 
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The brass lugs inside the caps used on 
Monarch Fuses (see illustration at right 
above) fit into equally spaced slots in 
the brass casing inserts. This new and 
improved Monarch construction assures 
true alignment of the copper holding 
terminals . . . and establishes a positive 
lock on both ends of the fuse. 









aud for 
STILL GREATER PROTECTION... 


MONARCH’S Compressed Tension Lock 
Washer construction (illustrated at left) compen- 
sates for contraction and expansion of the fibre bar | 
by exerting constant tension on the bar... and 
assures no loose parts. The washer also separates 
the fibre bar from the copper terminals . .. a spacer 
to provide better cooling. 








Monarch Fuses are fully ap- 
proved and are available through 
recognized wholesalers. 





yy Monarchy 
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MONARCH FUSE CO., LTE. 
mM. Y¥. 


136 E. FIRST ST., JAMESTOWN, 
SAN MMM tn 


Fuses 











ELECTRICAL CONSTRUCTION AND MAINTENANCE ... DECEM 





Fluorescent Unit 


A new slimline Silv-A-King fluo- 
rescent industrial unit, suitable for 
heavy duty, has been introduced. Top 
channel is one piece, heavy gauge steel, 
finished in gray baked enamel to match 
top side of reflector. Slide-grip hanger 
groove runs entire length of unit. It 
also features the E-Z lok; G-E slim- 
line lampholders ; and new safety spring 
action that keeps lamps from falling 
because of vibration. Unit carries 
Underwriters Laboratories approval. 
Bright Light Reflector Company, Fair- 
field and State Streets, Bridgeport, 
Conn. 





Control Station 


A new shipper rod operated control 
station, specifically designed to meet 
the needs of the textile industry, has 
been announced. Right or left hand 
operation in either clockwise or counter 
clockwise direction can be obtained 
from this one device. A slotted oper- 
ating arm, enables proper linkage ad- 
justment to give correct shipper rod 
“throw”. It uses two precision snap- 
switch mechanisms enclosed in non- 
carbon tracking melamine cases. Con- 
tacts are double break, silver-to-silver, 
and non-overlapping. Enclosures are 
available in NEMA Type I general 
purpose and NEMA Type IV water- 
tight construction. Square D Company, 
4041 N. Richards St., Milwaukee 12, 
Wis. 
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PROBLEMS IS OLD §$ FF 


AT MITCHELL-RAND.... 


Cold ow. 238 243 F 

S. P. (R&B) | bso 455°°F 
Pouring Temp. ! 350/400 F 
Color Tan 


Adhesion | Satisfactory - 


Penetration 
77/100/5 


Chloride Free 
Spec. Grav. | 


Flash Point 


LA, 


is this COMPOUND DATA BOOK. The latest 
work of its kind, it is a comprehensive 
manual containing all the data, facts 
and figures, physical characteristics, test 
methods, active formulas and general 
applications for Mitchell-Rand’s exten- 

sive line of Com- 

pounds, Waxes, etc. 


M-R COMPOUNDS 


RESIST high voltage breakdown 
... salt spray atmosphere .. . 


M-R WAXES humidity . . . cracking or flaking 


It’s free upon writ- 
ten request. 


PENETRATE fibre .. . floss... 
bakelite .. . paper and cloth. 
HAVE low viscosity . . . high 
surface tension . . . good elec- 
trical characteristics. 


... acids and alkalis. 

HAVE excellent flexibility and 
adhesive qualities .. . high cold 
flow and good thermal conduc- 


tivity. MORE THAN 3500 FORMULAS 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH * INSULATING PAPERS 


AND TWINES *« CABLE FILLING AND POTHEAD COMPOUNDS 


* FRICTION TAPE AND SPLICE * TRANSFORMER COM- 


POUNDS * FIBERGLAS SATURATED SLEEVING « ASBESTOS SLEEVING AND TAPE » VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING * FIBERGLAS BRAIDED SLEEVING *» COTTON TAPES, WEBBINGS AND 
SLEEVINGS » IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES - EXTRUDED PLASTIC TUBING 
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Contractors and maintenance men find Collyer Wires and Cables 
give maximum electrical performance and long-lasting durability 
in every installation. On-the-job experience with these ruggedly 
built wites proves they are easy to work and have extra toughness 
for true operating economy. It will pay you to specify Collyer on 
all new work and on old installations being brought up to date. 
There’s a Collyer wire for every requirement . .. write for informa- 
tion and samples. 


CABLEX (Non-metallic Sheathed Cable) 
Smooth, non-tacky finish; flame-resistant braid — insulation Collyer 
Type T Resistol. Sizes 14 to 4 with 2, 3, or 4 conductors. 

RUBBER INSULATED BUILDING WiRE 
Type R, Type RH, and Type RW. Available lead sheathed or braid 
covered for voltages to 5,000 or higher. 


SERVICE ENTRANCE CABLE 


Type SE, Style U, unarmored, with concentrically wound bare neutral. 
Gray weatherproof braid —- flame retardant and inconspicuous. 


VARNISHED CAMBRIC INSULATED POWER CABLES (Type V) 


Has high dielectric strength — resists oil, ozone and heat. Braided or 
lead covered, single or multi-conductor, for voltages up to 15,000. 


TYPE RR SUPRENE UNDERGROUND CABLE 


Rubber insulation with tough neoprene jacket for aerial, conduit or duct 
installations. Underwriters’ approved for Underground Service Entrance. 
Single and multi-conductors. 
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Outlet and Caps 


A new grounding type convenient 
outlet designed for grounding exposed 
metal parts of portable appliances has 
been introduced. This 3-wire outlet 
has two current carrying contacts and 
one grounding contact built into device. 
The grounding contact is electrically 
connected to the yoke and also to a 
terminal on the side of the outlet to 
which a grounding conductor may be 
connected. The binding screw of ter- 
minal is hexagonal-shaped and colored 
green for identification. In metallic 
system wiring, the grounding is made 
directly through the metal enclosure. 
For non-metallic systems, the ground- 
ing is completed through a third wire 
serving’as a grounding conductor. New 
type 3-wire caps are provided with a 
grounding blade. When desired, outlet 
can be used in conventional manner to 
accommodate standard 2-pole or tan- 
dem blade caps, and can be either back 
or side wired. They carry Under- 
writers approval. The Bryant Elec- 
tric Company, Bridgeport, Conn. 


Magnetic Starters 


A new line of Bulletin 4130 a-c com- 
bination magnetic starters with circuit 
breakers has been developed. These 
newly designed starters fulfill N.E.C. 
requirements for motor branch cir- 
cuit overcurrent protection, disconnect 
means, motor running overcurrent de- 
vice and motor controller. Each starter 
consists of a magnetically operated 
contactor with thermal inverse time 
delay overload relays combined with a 
thermal type circuit breaker, the devices 
being housed in a NEMA Type I en- 
closure. Externally operated from the 
front, all circuit breakers have pro- 
vision for padlocking in the “Off” 
position and are interlocked mechan- 
ically to prevent opening enclosure door 
when breaker is “On”. Available in 
five standard sizes to 200 hp., 3 phase, 
550 volts, 60 cycles maximum. Ward 
Leonard Electric Co., Mt. Vernon, 
Mm: 


Angle-Head Attachment 


A new angle-head attachment to drill 
at right angles with an electric drill 
and get in the hard-to-reach places has 
been announced. A specially designed 
4 inch Jacobs chuck fits the bull buffer, 
which in turn fits the chuck of any elec- 
tric drill. Bull buffer’s gear reduction 
adds power to the drill, reduces its 
speed so that 4 inch drilling in wood 
or steel can be accomplished without 
injury to the 4 inch drill. F. E. Ber- 
tram Engineering Co., 3121 Main St., 
Kansas City, Mo. 
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| Mofor Shops 





Roll Paper Cutter 
For Strip Insulation 


Long strips of kraft or fishpaper are 
generally required for insulating be- 
tween layers of windings on field coils 
and transformer coils. At the Power 
Electric Company, Jackson, Miss., 
this paper is purchased in large wide 
rolls and cut to the desired width and 
length for specific rewind jobs. To 
speed up this operation, D. C. Nix 
of the Power Electric Company de- 
signed and built a device that cuts 
the paper to the preset width while 
it is being unwound from the wide 
roll. 

The design was entered in the 1948 
NISA Awards Contest and is released 
for publication through the courtesy 
of the 1948 Awards Committee of the 
National Industrial Service Associa- 
tion. 

A long A-frame made of 14-in. by 
14-in. by 4-in. angle iron (length de- 
pends upon widest paper to be used 
in shop) supports a l-in. diameter 


Knife constructed of 14"x 1" 
power hack saw blade 
ground as shown. Finish 











; ; Blade 
with hone or apie ground 
Cc 30° 
se 2) 
Knife Detail 
Scale: none 
Cross 
Section 
6"x disc welded 


to shoft % 
Upper knife guide \ 


Upper knife guide support. 
% 





Roll paper cutter slits insulating paper to desired widths as strips 
are unwound from wide roll. Strips are rewound on spool attached 


to winding machine spindle. 


shaft on which the roll of paper is 
mounted. Ball bearings on the shaft 
ends are removable from the A-frame 
support; are held in place by set 
screws after the paper has been placed 
on the shaft. A 6-in. by 4-in. retain- 
ing disc is welded to the shaft near 
one end; a similar movable disc with 
retaining collar and set screw is added 
to the other end. 


6"x + disc and retoining collar, 
| 


















































The paper cutting device consists of 
a knife blade made from a 14-in. by 
l-in. power hack saw blade ground 
to 30 degrees and finished with a hone 
or oil stone. One end of this blade 
pivots on a movable collar that rides 
a support rod mounted to the front 
of the A-frame below the level of the 
paper roll. The other end of the blade 
is attached by a tension spring to a 


Knife guides $x $ key 
stock bent fo shope 
of poper used, 

/ 


Beoring fit on shaft loose e 
fo remove and insert poper t 


support rod ‘ Poper roll shaft / nf ; 
shafting ~~ \ pon-=----------* ee ee | eee ip f 
Beoring sét~~—~ Fei ~* Sie alae dott Kae a ares as Sn - 
screw . wT i ' 
FR RRR GAR YM 0 SE TTS Spe aa 1S Knife tension 
Boll beoring--" | |" Set screws to lock guides and knife in position | || Knife pivot spring 
bee ee ee en ee een nen ~ 7 coon -d screw Pag 
s ‘XN ? 
Knife support Knife(see detail) 
rod Ff shofting 
/ Knife support ~ : 
4 ¥ ‘ 
\ n 
Lower knife’ yy : "7". \ Ma 
guide support Bracing Ig «z iron Lower knife guide \ 
rod 3 shotti a support 
é as Frome Ixx /¢ x 4 angle iron : e 
Led 








Construction and design details of roll paper cutter. 


Key guides $x} key stock welded 
to upper and lower supporis 


Frame dimensions 


built to accommodate any width of paper normally used in a shop. 





Rod support slotted on lower 
side to lower rod and guide 
to insert paper roll 


are omitted since unit can be 
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EXTRA ADVANTAGES 3 


100% conductivity in all current carrying parts. 


100% commercial thread on nut and set screw 
. « . @ non-stripping combination. 


100% wire protection with rigid pressure dis- 
tributing shoe; screw never touches wire. 


Seamless drawn tube housing gives 150% strain 
safety factor. 


Cadmium plating eliminates heating caused by 
formation of high-resistant copper oxide, and 
permits use with aluminum and steel cables. 


Flexilugs are precision-built to make up tight 
and stay tight . . . get tough jobs done faster, 
easier. Three sizes take all wire sizes from 4/0 
stranded to #14 solid, and give equally depend- 
able service on stranded, flexible or solid wire. 





A quality lug . . . at a practical price. 


Send for September 1, 1948, revised price lisf. 


SOLD THROUGH LEADING WHOLESALERS ONLY 
iY nkel 


X lderlese 


42 YEARS OF KNOW-HOW 


only... 


= FLEXILUGS 





IN SOLDERLESS CONNECTORS 


FRANKEL 


Underwriter Approved 





engineered 


Materials selected for 
each part in FRANKEL 
Flexilugs are deter- 
mined by exact ser- 
vice requirements of 
that part. 





All parts are inter- 
locked into one inte- 
grated unit... they 
cannot work loose or | 
drop out. 





Keep Frankel Flexilugs handy 


- +. you'll use them every day! 












similar collar that rides a second sup- 
port rod mounted to the frame slightly 
above and behind the paper roll. Also 
welded to this upper collar is a sickle- 
shaped knife blade guide bent to con- 
form to the shape of the paper roll. 
Two sections of 4-in. by 4-in. key stock 
comprise the guide. The knife blade 
rides between them. The lower ends 
of the blade guide are welded to a col- 
lar that rides a separate guide rod 
paralleling the knife support rod. Set 
screws in each movable collar lock the 
cutting mechanism into pre-determined 
positions for proper paper width. 

To insert a roll of paper, the set 
screws on the upper and lower guide 
supports are loosened and the upper 
guide support rod is removed. This 
lowers the cutting blade. After loosen- 
ing the bearing set screws, the paper 
roll rod is removed; also the movable 
retaining disc. After the shaft has 
been placed through the paper roll, 
the retaining collar is replaced; the 
shaft is mounted to the frame and bear- 
ing set screws tightened. After replac- 
ing the upper guide support rod, the 
knife spring is detached. The blade 
and guide support collars are then 
moved along the rods to the desired 
paper width, locked in place, and the 
blade tension spring replaced. 

The device is now ready for the 
cutting operation. As the roll is 
turned in a counter-clockwise direc- 
tion, the paper is cut and the strip 
wound on a spool attached to a wind- 
ing machine spindle. Tension of the 
cutting blade spring is adjusted for 
paper thickness and cutting speed. 


Windings Speeded 
By Shop Efficiency 


Rewinding small motors can be a 
headache or a profitable part of a 


‘moter repair shop, depending upon the 


efficiency of the methods practiced. 
Two such methods are followed in the 
shop of Alfred L. Brown Associates, 
Worcester, Mass., where rolling wire 
racks- and. rotating armature winders 
are in constant use. 

All wire normally required in the 
small-motor shop area is carried on a 
sturdy rolling rack. The rack, con- 
structed of plywood sheets bolted to 
angle-iron frames and inclined on a 
castored base, consists of many pro- 
truding spindles over which the wire 
reels can be placed. Spindles designed 
to support large reels are connected 
directly to the framework for maxi- 
mum rigidity and support. Spindles for 
smaller and lighter reels are positioned 
on the plywood sheets. Since the rack 
may be rolled easily, it may be posi- 
tioned adjacent to various machines as 
needed. Wire is kept in a neat con- 
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It's good Electrical Practice... 


to provide for future changes in location of 
equipment with a flexible busway system — 
Trumbull LVD (Low Voltage Drop) FLEX- 
A-POWER. 

Designed to hold down power losses 
through precise control of voltage drop, LVD 


FLEX-A-POWER is the flexibly efficient 
artery of your power distribution system. It is 
shipped completely prefabricated and, hence, 
is easy to install. Standardized construction 
makes it possible to move the entire feeder 
system to new locations. With sections no 


BEST PRACTICES MAKE 
IT A PRACTICE TO USE 


TRUMBULL 


longer than 10 feet, cable tap boxes are easily . 
installed at joints to feed any load it may be. 
necessary to add. 

Main or secondary feeder systems, safety 
switches or switchboards, motor control or 
control centers... . it’s always good elec- 
trical practice to specify Trumbull, the name 
that safeguards your safe practice. THE 


TRUMBULL ELECTRIC MANUFACTUR- 
ING COMPANY, Plainville, Conn. Other 


factories and offices throughout the United 
States. Foreign representation. 





MEN WHO OBSERVE THE gic 
TRUMBULL (T) ELECTRIC 
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Utility Company , 
keeps tab on | 
Dispatch Cars | 


























| 
with Radio | 


and CANNON | 
Annunciator | 
ae, 

Units 2 










Remote Control Panels. 















illuminating the panel number, an 


cars checking in and out during th 
and accurately by the dispatcher. 


Signal Systems Bulletin. 





GANNON BLaCTRI 


Levlgmint Company 3209 HUMBOLDT ST, LOS ANGELES 31, CALIF. 







(Upper left} Cannon Annunciators (No. 
DRS-20) above radio transmitter used by 
Arkansas Power & Light Company, remote 
controlled from dispatcher’s panels (Can- 
non No. DRC-20 above). Numbers flash the 
dispatch cars on air. Remote control panels 
at dispatcher’s desk keep tab on cars check- 


ing in and out over radio. 
INSTALLATION BY ARKANSAS ELECTRIC CO. 


The use of silent visual annunciators is increasing among indus- 
trial concerns for quick and efficient signaling for many purposes. 
Such a case is the use by the Arkansas Power & Light Company 
in Little Rock of an installation of Cannon Annunciators and 


As each field car checks in or out on his radio, the trouble dis- 
patcher flips the toggle switch corresponding to the car calling, 


d simultanéously the annun- 


ciator number above the radio transmitter. Thus, with many 


e day, records are kept easily 


For further information, write Dept. L-231 for Cannon Electric 





¢ y 
CANNON 
ELECTRIC 


SINCE 1915 


IN CANADA & BRITISH EMPIRE: WORLD EXPORT (excepting British Empire): 
CANNON ELECTRIC COMPANY, LTD. e& FRAZAR & HANSEN, 301 CLAY STREET 
TORONTO 13, ONTARIO SAN FRANCISCO 11, CALIFORNIA 



















Wire reel rack rolls on castors and can 
be moved around shop as desired. 
Frame of angle-irons is faced with ply- 
wood sheets. Reel spindles are con- 
nected either to the framework or ply- 
wood depending upon the size and 
weight of the reels to be supported. 





Rotating winders support armatures 
with shafts in horizontal plane. Arma- 
ture can be rotated about its shaft by 
gentle hand action while entire unit 
revolved end-for-end by motor drive. 


dition, kinking is eliminated, runs be- 
tween reel and winder are reduced and 
shop personnel claim that the unit is 
a definite time-saver. 

The rotating armature winders re- 
volve in a horizontal plane through 
motor action, and in a vertical plane 
when turned by hand. The speed of 
the drive motor can be regulated by a 
small rheostat, and the power trans- 
mitted to the revolving winder shaft 
can be adjusted by means of a foot- 
pedal sewing-machine tension belt as- 
sembly. With the armature being re- 
wound supported so that its shaft 
remains horizontal, the combination of 
hand and motor action results in the 
armature spinning end-for-end and 
also around its shaft. The operator can 
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Rotating winder is turned by vertical 
shaft, gear-connected to pulley which 
is belt-driven by rheostat-controlled 
motor. 


therefore lay wires in the correct slots 








with only slight hand movement and | 


obtain savings in time and material. 


Monorail System 
Serves Entire Shop 


An overhead monorail system, de- 
signed and constructed in the motor 
repair shop of the L. and P. Electric 
Company, Brooklyn, N. Y., serves the 
entire shop area and projects to the 
loading areas. As indicated in the 
accompanying view, the rail system 
makes it possible to serve all areas by 
merely switching the 2-ton traveling 
chain-hoist to the proper segment. 
Switches are chain operated, activated 
by manual control. Hangers connect 
rails directly to ceiling structural 
beams and the system gives com- 
plete coverage of the floor area. 

















All areas of repair department are 
serviced by elaborate monorail system. 
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e ion Time Switch 
“1M ADDITION: ++ 


IT'S GOT A SOLID ADVERTISING 
AND SALES PROMOTION PROGRAM 
BEHIND IT. THIS INCLUDES-->” 


1. SPACE ADVERTISING IN NATIONAL 
PUBLICATIONS 


2. ALL SORTS OF DEALER HELPS: 
A. PROMOTIONAL BULLETIN 
B, NEWSPAPER MATS 
C, COUNTER HANDOUT 


Q WINDOW STICKER 





“THIS TYPE T-47 
1S THE LOWEST PRICED 
(612.45 LIST), HIGH-QUALITY 
TIME SWITCH EVER PRODUCED 
BY GENERAL ELECTRIC/ 


ITS GOT SILVER CONTACTS, 
TELECHRON’ MOTOR AND OTHER 
FEATURES TO GIVE LONG-RANGE 
CUSTOMER SATISFACTION AND 
HELP KEEP SERVICE CALLS AT 
A MINIMUM |...“ 














Yes, I'm interested in the profit possibilities of the T-47 Time Switch. 
Please send me Bulletin GEA-4874. Also send me the address of my 
nearest G. E. Distributor. 





RnR RRE Sx ae we Pee 3 





Jt NGS Bee: 


Mail to: Section A603-68, Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 


"GENERAL @@ ELECTRIC 













And no wonder! After two years 
Day-Brite has engineered into these 


features YOU want most. 


of exhaustive research, 


superb fixtures all the 


Greater efficiency --° more ease and economy of 
installation and maintenance - -° smarter functional 


styling - °° a 


they're all 


dded flexibility of application - > 
yours in the versatile LENOX-2 and LENOX-4-. 


HIGHLIGHTS OF THE NEW LENOX “TWINS”: 


Two 40-watt lamps (LENOX-2) or four 40-watt lamps (LENOX-4) 


in matching fixtures engineered fo 


easier-than-ever vision. 
p Ceiling or suspension mounting - + 


> Rugged, rigid all-steel precision- built 


r the com 
story, including detailed insta 
and performance data. 


*T. M. Reg- U. S. Pat. Off., Patents Pending 


’ 


r low brightness ratios .-- 


singly or in continuous runs: 


construction. 


\T’S EASY TO SEE WHEN IT’S 


Inc., 5402 Bulwer Avenue, St. Lovis 7, Mo. 


Lighting, 
leading electrical supply houses 


distributed through 


Day-Brite 
Nationally 


in Canada: . 
Address all inquiries to Amalgamated Electric Corp. Ltd., 


Toronto 6 Ontario 


’ 























| Modern Lighting — 











Light colored floors, machines and ceiling aid fluorescent reflectors in 
providing ... 


Ideal Lighting In Tool Plant 


The mass production of small pre- 
cision mechanical tools requires il- 
lumination which will permit precision 
seeing. This fact was taken into ac- 
count by the architects and owners 
of the modern one-floor plant of 
Sterling Tool Products Company, Mel- 
rose Park, Ill., when they planned 
the lighting. They also recognized 
that lighting, to be adequate and com- 
fortable, embraces more than the selec- 
tion of light sources, and reflectors, 
and the spacing of the lighting units 
to give uniform footcandles over the 
area to be lighted. They recognized 
that lighting for comfort also includes 
the selection of paints and finishes for 
all surfaces in the normal field of view 
which will produce proper brightness 
ratios for maximum ease of vision. 

The Sterling Tool Product plant 
covers an area of approximately 35,- 
000 square feet. It is of exposed steel 
roof truss design. All mechanical fa- 
cilities, such as sprinkler lines, heating 
pipes, electrical conduit and bus work 
are installed exposed overhead. 

In order to “light condition” the in- 
terior, the entire ceiling including the 
mechanical facilities were painted in 
light color, with a reflection factor of 
75 percent. A natural color light con- 
crete floor was installed, having a 35 
percent reflection. In addition, all ma- 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . DECEMBER, 1948 


chines were painted in light colors, 
to provide greater safety and better 
seeing conditions, and to promote shop 
cleanliness. 

The lighting system consists of 
continuous rows of two-lamp fluores- 
cent industrial reflector units with 
40-watt 3500-degree white lamps. 
These continuous-row reflectors are 
suspended from messenger cables at 
a height which would permit the units 
to clear the underside of the steel 
beam ceiling construction. The con- 
tinuous rows are spaced 10 feet 2 
inches on centers. 

The continuous rows are formed 
by locking together the bodies of in- 
dividual reflector units. Circuiting is 
done through the units -themselves. 
Individual reflectors are independent 
of each other, and hinged to the bodies. 
This construction permits quick and 
easy access to any individual ballast 
or the wiring, and facilitates main- 
tenance. : 

The lighting result is a uniform in- 
tensity of 50 footcandles on the hori- 
zontal plane at machine tool level. 
The combined effect of well distributed 
illumination with light clean floors, 
light color machines, white ceiling and 
other construction, is one of excellent 
seeing conditions. These same fea- 
tures combine to encourage high stand- 


ards of cleanliness and orderliness. 

By using a system of overall gen- 
eral lighting, it permits of rapid re- 
arrangement of production facilities 
for product design changes, or for im- 
proved production methods. 

This plant reflects coordinated plant 
design, illumination design and paint- 
ing which contributes to optimum see- 
ing conditions and employee comfort. 

Architects for this project were the 
Clearing Industrial District, Inc., 
Chicago. The Crescent Engineering 
Company, Chicago, were the electrical 
contractors. Lighting Products, Inc., 
Highland Park, Ill, furnished the 
lighting equipment. 


Lighting Considered 
For Color Values 


The correlation betwen illumination, 


architecture and decoration is tangibly 


evident in the treatment of the bank- 
ing space in the Home Savings Bank, 
Boston, Mass. Confronted with an 
irregular floor area and the presence 
of many structural columns, consider- 
able thought preceded actual construc- 
tion, with the result that the com- 
pleted installation combines dignity 
with distinction. Natural wood veneer 
panelling was selected for walls and 
column sheathing, giving richness 
while suggesting the massive’ trees 
of the early surrounding forests. Con- 
necting these columns _ with ceiling- 
mounted rows of light, two and three- 
lamp 40-watt fluorescent luminaires 
furnish diffused, general illumination. 
Acousticai ceiling tiles soften the nor- 
mal sounds of business, while a mural 
depicting familiar scenes of Colonial 
Boston grace the curtain arch which 
separates the public area from sections 
occupied by bank officials and secre- 
tarial personnel. 

The color value of the lighting plan 
was fully appreciated by the mural 
painter, who insisted that the lighting 
installation should be in operation 
prior to the rendition of the murals. 
Although the fact is generally ac- 
knowledged that colors will assume 
varying esthetic qualities when viewed 
under various types of lighting, it is 
rare that this fact is considered in 
modern construction, and the instal- 
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Compare VALUES 
ComparEPRICES 


You'll see why it 
pays to install the 


NTER-/TATIC 


TIME SWITCH 


Top Chal ity | 


@ 35 Amperes 

@ Manual Control 

@ Rugged Construction 
@ Readily Accessible 


@ Easy to Install 
and Operate 


il aweit P. rice 


@ No time switch with similar 
specifications sells at so 
low a price 

@ Underwriter's Approved 

@ Fully Guaranteed 


COMPARE—THEN BUY 


Write for FREE supply of 


sales folders and name of 
nearest distributor. . 
yg ge LIST 


REGISTER CO 
2624 W. Washington sal 
Dept. 128-B Chicago 12, Ill. | 


INTER-MATIC 


TIME SWITCH 


F.0.B. CHICAGO 
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Lighting installation in Boston’s Home Savings Bank was completed before 
wall mural was begun, insuring true color values of Colonial Boston scenes. 
Irregular floor area and structural columns are tastefully decorated with 


veneer sheathing. 


lation of the Home Savings lighting 
plan, before the interior was com- 
pleted, created much favorable local 
comment from decorators and light- 


Keeping Pace 


It has been truly said, that due to 
the constant improvement in lighting 
equipment and the public’s increasing 
consciousness of planned illumination, 
few lighting installations can be con- 
sidered adequate for more than seven 
or eight years. In other words, light- 
ing which was considered modern even 
as recently as 1940 is already classed 
as inadequate by today’s standards. 
This is effectively illustrated by the 


ing men alike. Selection of fixtures 
and layout of lighting plan was by 
Harold Moss of the Hy-Lite Cor- 
poration. 


With Evolution 


three photographs taken in the offices 
of the Otis Elevator Company, Boston, 
Massachusetts in 1928, 1938 and 1948, 
representing that company’s policy of 
keeping pace with the evolution of ° 
lighting acceptance. 

Two decades ago, Guth Brascolites 
furnished the genera] illumination but, 
due to wide spacings between fixtures, 
illumination was uneven, ranging from 
a peak of 10 footcandles directly under 


1928—Wide spacing of lighting fixtures and brightly lighted enclosing bowls 


éreated uneven lighting and glare. 


Eye fatique, clerical errors and reduced 


production were often noticeable under these conditions. 
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Your store customers recognize the need 
for uninterrupted lines of illumination over 
the merchandise areas of their stores. The 
new Slimline “Merchandiser” answers this 
need. It provides efficient general-area light- 
ing combined with spotlights to attract 
attention to special counter and floor displays. 


The new “Merchandiser” meets the 
demand for lighting that starts instantly... 
never blinks...and provides high-intensity 
illumination at lower cost. 


Westinghouse now offers you a complete 
line with the Slimline “Merchandiser” and its 
three companion units: CS-80, CS-160 and 
CS-170. They are all available now to help 


Planned Lighting Stj- 





your customers improve store appearance 
... have better lighting on the merchandise 
... increase sales and profits. 


Recommend the ‘‘Merchandisers” to 
your store customers. A Westinghouse 
Lighting Engineer is always available to 
offer technical assistance in planning store 
lighting. Call your Westinghouse Distributor 
today. Ask for the new booklet, B-4076, 
“Smart Selling Begins with Planned Light- 
ing” or write Westinghouse Electric Corp., 
P. O. Box 868, Pittsburgh 30, Pa. _j-04198 


COMMERCIAL © INDUSTRIAL © FLOOD © STREET © AVIATION 
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DONT SAY 


Right this way,folks! Step right 
up and meet Addie, the “‘Adda- 
Strip” girl. Look for her at lead- 
ing wholesalers. And remember 
don’t say “‘strip’’, say ““Adda- 
Strip’’. It’s the password that 
saves you money in the long run 
-.. and the longer the run the 
bigger the saving. 18 inches or 
18 miles, Adda-Strip’s unique 
construction features and sup- 
erlative, precision-built quality 
add up to quick, inexpensive in- 
stallations. 


gueweeecee------ - REG. U 


No. 8000 Adda-Strip. 18" to u. 2 Peet 
8 ft. lengths Completely wired NO. 2,434,781 
end assembled including wire 

leads for splicing and feed. 
No. X8000 strip at lower prices. 


Small end boxes, no 
.wire leads. 


*ADDA-STRIP T.M. 
- S. NO. 


FAST, 
ONE-MAN 


with ballasts, 





‘ 
- 
8 
i 
t 
Addo-Strip is the most ! 
complete line, including » > admene 
single and double row for! screws 
fluorescent or slimline and 1 
vest pocket strip for con- : 
fined oreas. Accessories ! 
include reflectors, hing- 
ed louver shields, louver | 
and plastic shielding com- } 
t 


and couplings. 
handling and 


tinuous runs. 





GARDEN CITY PLATING & MFG. CO. 


1750 North Ashland Avenue 
CHICAGO 22, ILLINOIS 


1898 - 50 YEARS OF LEADERSHIP - 1948 


INSTALLATION 





| 
} 





® Wired complete 
starters, sockets 


and lead wires. 
@ Covers snap on— 


© Embossed screw- 
holes automatic- 
ally line up ends 

@ 8 ft. units save 


splicing on con- 








| the fixtures to approximately 3 or 4 
| between lighting units. 


By 1938, the office had been modern- 
ized by an acoustical ceiling, asphalt 
tiled floor and suspended indirect lumi- 
naries. By increasing the wattage of 
incandescent lamps, footcandles were 
approximately doubled. By suspending 
fixtures and illuminating working 
areas by indirect reflection, glare was 
eliminated and variations in intensity 
became less pronounced. But spacing 
of units remained the same due to 
wiring limitations and dark areas still 
existed. 

The present lighting plan, submitted 
by the lighting department of the Bos- 
ton Edison Company, utilizes Smith- 
craft fluorescent fixtures containing 





1938—General appearance of office was improved by installing acoustical 
ceiling, tiled floor and pendent-mounted indirect incandescent units from 
existing outlets. 


Footcandles were doubled by increasing wattage of lamps. 





























1948—By doubling number of fixtures, with four 40-watt fluorescent lamps 
shielded by louvres in each luminaire, dark spots were eliminated, lighting 
intensities were again increased and office assumed new spaciousness. 


four 40-watt 48-inch lamps each. 
Although two fixtures have been con- 
nected to each former circuit, the 
changing from incandescent to fluores- 
cent sources made it possible to utilize 
existing wiring without overloading 
circuits. Footcandles on working areas 
were again doubled, dark spots have 
been eliminated and the office area has 
a new appearance of spaciousness and 
cheer. Surface mounted and louvred, 
fixtures deliver uniform and high in- 
tensity illumination without excess 
glare. 

Otis has found from experience that 
good lighting is good business. For 
office personnel become less fatigued, 
clerical errors have been reduced and 
output has been increased. 
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Answered by 


F. N. M. SQUIRES 


Chief Inspector 


New York Board of Fire Underwriters 


New York, N. Y. 


GLENN ROWELL 
Electrical Engineer 
Fire Underwriters Inspection Bureau 
Minneapolis, Minn. 


and 


Questions on the Code 





Motor Installation 
We are planning an installation 


Q. as shown in sketch below, but 
we have had a number of contractors 
doubt if it is a legal installation. 

We maintain the fact that we are 
wiring for a 15 hp. motor only, and 
said motor 1s protected with a 50 amp. 
I"steel tube 
with 3 No.6 wires 













Should be 
roted /Shp. [00 omp 3 pole S.§. 
\ 7 Fused at (0Qamp~~~~ 


{| I3WNO6 wires connect_ 
3 N06 
wires ~~ 
| 


to main feeder 
Automatic over 

















=30A= 
=30A= 
=60A= 


Existing power a 
panel feeds 3-3-hp. 
ond /-Shp. motors 











current device 

set of 5Qamps : 

ey Existing feed 
“tits 3 No. 3/0 ed 

/Shp. a-c 42.4 


ied amp motor 
1725 rpm 





sc 











over-current device, this will protect 
the motor and therefore will protect 
the feeder from any over-current. 
Also the Code states that a 15 hp. 
motor can be wired with No. 6 wire, 
but a 15 hp. motor will not start under 
a 55 amp. fuse and we therefore fuse 


the wire at 100 amp.—J.F. 

A A 15 hp. 3 phase 208 volt mo- 
e tor would have a rating of 

about 42.4 amps. 

This would require over-current pro- 
tection at not over 53 amps., so that the 
50 amp. “over-current device set at 
50 amps.” would satisfy that require- 
ment. This is evidently a circuit breaker 
or controller with thermal trip and is 
the controller required. 

No. 6 wire which has a carrying ca- 
pacity of 55 amps. would also satisfy 
the rule requiring a carrying capacity 
of 125 percent of the motor rating. 

The “100 amp. 3 pole S.S.” is the 
disconnect switch which is required 
ahead of the controller. This however, 
instead of having a rating of 100 amps., 
must be rated at 15 hp. or more. Fuses 
are not needed at this point. 

The “100 amp. 3 pole S.S.” over the 
panelboard, is a feeder switch and may 
be rated in amperes. Over-current pro- 
tective devices are required at this 
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point, as the No. 6 wires are tapped 
off of No. 3/0 wires and these devices 
can be rated at 125 amps., although 
they are protecting No. 6 wire. 

If time lag fuses are used at this 
point, they could be rated at 50 or 60 
amps., as such fuses are designed to 
take care of the motor starting current 
(inrush), but then to protect the motor 
while running at 125 percent of its 
rating as required by the Code. 

If this latter suggestion is followed, 
no other fuses would be required in the 
motor branch circuit—F.N.M.S. 


Receptacles 
Our inspector has insisted that 


Q. all receptacles located on open 
or screened porches be only of the 
weatherproof type. Is this also re- 
quired by the Code?—M.M.G. 


The Code under Section 4163 
e states that receptacles installed 
in damp or wet locations: shall be of 
the weatherproof type. Therefore the 
inspector enforcing the Code must de- 
cide whether or not the receptacles are 
subject to rain or snow.. Naturally 
there are many types of porches, and it 
is possible on the larger porches to 
visualize a location which could not be 
reached by rain or snow during unor- 
mal conditions... However, it is always 
best to be sure, so unless your inspector 
agrees that the location is safe to use 
an ordinary outlet, use the weather- 
proof type.—G.R. 


Generating Unit 
A client of. mine has purchased 


QO. a 110 volt a-c lighting plant for 
use at his summer home and has asked 
me to install it and wire the building. 
Does the Code require the neutral to be 
grounded on such an installation?— 
M.J.S. 


Yes. The neutral must be 
e grounded even though the gen- 
erating unit serves only a single build- 
ing. This will be found under Section 
2526, which reads as follows: “For an 
interior wiring system or circuit which 
is required to be grounded and which 
is not connected to an exterior sec- 
ondary distribution system, the ground- 
ing connection shall be made at the 
transformer generator, or other source 
of supply, or at the switchboard on the 
supply side of the first switch con- 
trolling the system!” Then under 
Section 2514 you will find that alter- 
nating current systems supplying in- 
terior wiring must be grounded pro- 
viding the maximum voltage to ground 
does not exceed 150 volts——G.R. 


Motors 


We have been asked to replace 
© «a motor driving a ground feed 
leg in a feed mill, and it seems to be 
impossible to obtain a Class 2 motor. 
The room in which this motor must 
operate is not only difficult to reach 
but is very dusty while the mill is 
operating. We can get a totally en- 
closed motor immediately, but it does 
not bear the approval of the Under- 
writers for use in a Class 2 location. 
Does the Code prohibit the use of such 
a motor now?—M.M.L. 


The Code requires that motors 

e used in such locations be ap- 
proved for the purpose. This will be 
found under Section 5058a, where the 
first sentence reads as follows: “In 
Class 2 Division 1 locations, motors, 
generators and other rotating electri- 
cal machinery shall be totally enclosed 
not ventilated, totally enclosed pipe 
ventilated, or totally enclosed fan- 
cooled, and shall be approved for Class 
2 locations.” Due to the inability of 
the manufacturers to supply approved 
Class 2 motors within a reasonable 
length of time, some inspection agen- 
cies have granted special approval for 
the use of any one of the three types 
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Over 30 Years’ 
Experience 


This is our 
Principal 
business— 
not a side line. 


Quiet operation. 
Low temperature. 
High efficiency. 

Long life. 


A size and type 
for every purpose. 
1/4 to 2000 Ky-a. 
All voltages. 

115 volts to 
15,000 volts. 


a. Si Phase 
480/240 te 240/120 Volt 
Wall Mounting Type 














TTANSFORM a! 





The Latest Development in 


Transformers 


Liberal Design 

Steel Encased 

Solderless Terminals 
Connection Compartment 





V4 Kv-a. 
Single Phase 
460/230 to 

115 volt. 








100 Kv-a. Single Phase 
Floor Mounting Type 





SORGEL ELECTRIC CO., 836 W. National Ave., Milwaukee 4, Wis, 


Pioneers in the development and manufacturing of Air-Cooled transformers. 
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of motors referred to in Section 5U58-a 
even though the motor does not bear 
the approval label of the Underwriters’ 
Laboratories, providing the owner un- 
derstands that such a motor must not 
be expected to operate under a blanket 
of dust. Some agencies have required 
that either an air line be run to the 
motor or that a portable blower be 
obtained. 

Due to the fact that this is a tempo- 
rary condition caused by the unusual 


demand for motors, it would be ad- 


visable, I believe, to discuss this prob- 
lem with your inspector and the owner 
and attempt to reach an agreeable 
solution.—G.R. 


Wires in 
Service Raceways 


QO Wiring specifications very 
© often specify that metered and 
unmetered wires may not be run in the 
same conduit. I cannot find this in the 
Code. Will you please let me know if 
this is required by the Code? We ran 
into a job done by others where they 
ran the main feeders through conduit 
to the meter, then on to the main 
switch. In order to feed an upper story 
they ran sub-feeders back through the 
same conduit to the outside of the 
building and then up to the second 
floor.—G.T.B. 


A The above would be a direct 
e violation of the Code. Section 
2306 prohibits running conductors 
other than those concerned directly 
with supplying current to the building 
from being run in the service conduit 
with the service wires.—F.N.M.S. 


Sealing Fitting 
in Conduit 


QO We are wiring a truck terminal 
© freight house and the inspector 
demands that we use a sealing fitting 
in each conduit run which enters or 
leaves the building wall. Lights over 
the loading platforms are served by the 
circuits lighting the aisles so there are 
a number of conduit runs extending 
through the outside wall. Does the 
Code say that a sealing fitting must be 
placed in each such conduit run at the 
wall?—D.T. 


Section 3015 of the N. E. Code 

e states that where portions of in- 
terior raceway systems are exposed to 
widely different temperatures, provi- 
sion must be made to prevent circula- 
tion of air from a warmer to a colder 
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STON TEUINOIL 


THERMOPLASTIC INSULATED 
BUILDING WIRE 


has these advantages 






EASY 
PULLING 











EASY 
STRIPPING 











SMALL 
DIAMETER 















FLAME 
RESISTANT 










Underwriters’ Approved 







Rome Synthinol* Building Wire will give you all these and many more 
advantages which add up to lower-cost installation and long service 
life. Here is a quality wire with smooth, anti-friction surface for easy 
pulling; uniformly small diameters for more circuits per conduit; and 
thermoplastic insulated for high resistance to oils, acids, moisture, 
and flame, all of which mean safe and lasting service. Bright, 
permanent colors provide quick and positive circuit identification. 

Rome Synthinol*—Type TW is fully approved under the National 
Electrical Code for installation in wet locations for 600 volt service. 
It replaces currently scarce and costly lead sheath. Smaller in 
diameter and lighter in weight, it is easier to handle and splice. 
Try Rome Synthinol* and discover for yourself its superiority. 


WATER 
RESISTANT 

















OIL 
RESISTANT 









LONG LIFE 








For complete information write for Circular 101. It’s yours for the asking. 
* TRADE MARK REGISTERED 
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RCA-5553 (size D) 
water-cooled ignitron 


-.. directly interchangeable 
with other standard types 


@ Today you have a choice of more than 260 stand- 
ard types of RCA industrial electron tubes. These 
tubes meet virtually every renewal requirement. 


For your convenience, RCA industrial electron 
tubes are now available directly from RCA or from 
your local RCA Tube Distributor. 


Send for Bulletin 


New guide includes the informa- 
tion you need for the quick selec- 
tion of industrial renewal types. 
Over 260 types are listed. Ask for 
Bulletin 2F403. RCA, Commer- 
cial Engineering, Section LT77, 

Harrison, N. J. 





The Fountainhead of Modern Tube DevelopmentisRCA 





TUBE DEPARTMENT 









RADIO CORPORATION of AMERICA 


HARRISOM Ms 
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section of the raceway. This section 
refers to cold storage plants and no 
mention is made of raceways common 
to both the inside and .outside of a 
building. ‘Therefore your question 
should be directed to the National Elec- 
trical Code Committee if you desire an 
Official Interpretation. 

Inasmuch as there is little question 
concerning the fact that condensation 
is a serious problem in raceway sys- 
tems, it seems only logical to prevent 
the formation of condensation when- 
ever possible regardless of Code rules. 
Every conduit run passing through an 
outside wall will act as a miniature 
condenser unless the flow of air 
through it is blocked. Nothing in the 
Code would require the use of a special 
sealing fitting as the Code says that 
“provisions shall be made”. That 
might be a sealing fitting or some 
ordinary oakum in a condulet or other 
fitting. If the air cannot flow from the 
warm to the cold area, condensation 
will not take place.—G.R. 


Ensilage Unloader 
QO I have installed a number of 
s 


these new silo unloading units 
and now I am curious to know if I 
have violated the Code as the switch 
controlling and disconnecting the units 
is never within sight of the motor. This 
device rests on top of the ensilage 
within a silo. A motor through a gear 
train turns an arm which removes a 
thin layer of ensilage and directs it 
down the chute. As the appliance rests 
upon the ensilage, it must be connected 
by means of a long flexible cord. Will 
the Code require a disconnect or con- 
trol switch within sight of the motor? 
—F.G. 


A Most ensilage unloaders I un- 
e derstand have been equipped 
with a short Type S cord and a lock 
type attachment plug with a separate 
Type S cord and a suitable receptacle. 
The separate cord is long enough to 
reach one-third or one-half the height 
of the silo, making it necessary to in- 
stall two or three outlets into which 
the separate cord can be plugged. Un- 
der Section 4402-d you will note that 
for portable motors an attachment plug 
and receptacle can be used as a dis- 
connecting means and under Section 
4386 you will find that the motor con- 
troller need not be within sight of the 
motor it controls when its disconnect- 
ing means can be locked in the open 
position. Therefore, an ensilage un- 
loading machine that is provided with 
arm attachment’ plug and receptacle 
which is always within reach of the 
device may be installed with the control 
switch at a point out of sight of the 
motor on the unloader.—G.R. 
















ion 








Circuit Wires 
The National Electrical Code 


Q. says you cannot reduce the 
wire size without refusing. In this case 
I would think it would be permissible. 
In residence house wiring for the light- 
ing circuits, we use 15 ampere multi- 
breakers. Then we use No. 12 wire for 
the circuit wires, but for the switch 
legs we use No. 14 wire. Is the reduc- 
tion in wire size this way permissible? 
—T.M. 


Where the protective device of 

e a branch circuit is rated at 15 

amps., the circuit is considered a 15 
amp. circuit. 

On a 15 amp. branch circuit, the 
wires may be No. 14 or they may be 
No. 12 or larger. 

There is no violation therefore, if 
No. 12 circuit wires are used with No. 
14 wire for the switch legs. 

If the protective devices were larger 
than 15 amperes, then No. 14 wire 
could not be used for the switch legs.— 
F.N.M.S. 


Conductors 


QO I’m installing lighting on an 
® athletic field and wish to run 
No. 10 conductors through conduits 
from a distribution panel mounted on 
the base of 100 foot steel towers. It 
will be approximately 90 feet from the 
distribution panel to the lighting fix- 
tures. Will it be necessary to support 
these conductors halfway up the tow- 
ers? Also, will the Code permit the 
use of more than nine conductors in a 
conduit on such towers?—T.S. 


The National Electrical Code 
e will not require conductor sup- 
ports halfway up these towers. Under 
Section 3014, which provides for con- 
ductors in vertical raceways, you will 
find a table indicating the maximum 
vertical run permitted without sup- 
ports. Conductors ranging in size 
from No. 18 to No. 0 Shall be sup- 
ported at intervals not greater than 100 
feet. 

The Code will limit the number of 
conductors which may be run in a 
single conduit to nine. However, by 
making use of the permission granted 
in Section 7312, each conduit run can 
carry eight circuits as Section 7312 
gives permission to use a common 
neutral with as many as eight un- 
grounded conductors. Please note that 
when such a common neutral is used, 
it must have twice the carrying ca- 
pacity of one of the ungrounded neu- | 
trals and that such practice is limited 
to a single pole or tower supporting 











lighting fixtures —G.R. 





















It’s a proved fact that mercury- 
vapor lamps are roughly twice as 
efficient as filament lamps—and 
when used for high-level illumina- 
tion, much more economical. By 
using G-E Tulamp Ballasts with 
Mercury lamps, you make even 
greater savings—both in installa- 
tion and operating costs. . 


All Tulamp Ballasts do “double 
duty.” They combine the ballast of 
two lamps into a single compact 
unit—thus cutting in half the num- 
ber of ballasts to be installed. By 
carrying a common ground to the 
lamps, installation is further sim- 
plified. 


Other features—a power factor of 
90 to 95 per cent, reduced ballast 
losses, and lower starting current 
characteristic—also mean a reduc- 
tion in wiring costs, savings in op- 
eration. Copper, fuses, and switch 
ratings may be based on operating 
current—not starting current. 


G-E Tulamp Ballasts are designed 
for both the H-1 400-watt lamp and 
the H-5 250-watt lamp. Single lamp 


GENERAL ELECTRIC 
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Modern Mercury Lighting 
costs even less 











Tulamp Ballasts 


units available for operation of all 
standard lamps. For full informa- 
tion on General Electric’s complete 
line of mercury ballasts, address the 
nearest G-E office, or Apparatus 
Dept., General Electric Company, 
Schenectady 5, N. Y. 





412-40 
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Sell Bigger, Sell Fasier—Sell the COMPLETE Line! 


Sell MITCHELL—t 
market. Utilize 

MITCHELL products — 
preferred quality merc 
selling. Write today 


Lullaby” aa 


Bedlamp Radio Heat Lamps 
in Lighting 


In Canada: 


First Choice 


NOW! OVER 150 MODELS 
IN THE 
Complete MITCHELL LIGHTING LINE” 


In just 10 months of 1948, MITC a 
ee. and delivered 41 new, noseliaal on 
aga to boost your sales and profits. There. . 
3 ee 
ing Line—models that’ 

cover every conceivable commercial, i ial 
and residential lighting ne ieee pa 
ing devcteyichen pedi, tail oo 
progressive merchandising, makes it easy for “ak 
to build a profitable business around the comple 

: 


line of MITCHELL Preferred Lighting Products. ~ 
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OUT. 
eee COMMERCIAL umiTs 
se TROFFER MopELs 
INDUSTRIAL UNITS 
_ AND TABLE Lamps 
AST-MOVING SpEciAj TIES 


‘Super-Strip’’ 


"Twin Turret’ Industrial 


line that covers your entire 


the powerful selling advantage offered in 
progressive development of “in-demand” 
handise, priced for profitable volume 


for the product and profit details. 


he one complete 





turing Company 
CHICAGO 14, ILLINOIS 

Mitchell Manufacturing Company, Ltd., Toronto, Canada 

mplete Modern Plant and Sales Office at Los Angeles 
Serves the Entire Pacific Coast Area 

1019 NORTH MADISON AVENUE, LOS ANGELES 27, CALIFORNIA 


mitchell Manufac 


2525 CLYBOURN AVENUE, 


Far West: Co 

















NEW LITERATURE 


Latest catalogs and bulletins of manufacturers are available to you without 
cost through this Electrical Construction and Maintenance Reader Service 


(1) Farm ELECTRIFICATION—Publica- 

tion GEA-5074 discusses programs in- 
' cluded in the More Power to the 
_ American Farmer series: barn hay 
curing, farm welding, water supply and 
wiring. General Electric Co. 


(2) MacNnetic STARTERS—Across-the- 
line-type non-reversing a-c magnetic 
starters are presented in bulletin 4110. 
Ward Leonard Electric Co. 


(3) ELecrronics—Catalog 117 pre- 
sents “everything in radio and elec- 
tronics” in 180-page listing. Allied 
Radio Corporation. 


(4) ComMErcIAL LiGHTING—Fixtures 
for office, factory, school and similar 
buildings are included in catalog with 
complete specifications, prices and in- 
stallation accessories. Globe Lighting 
Products, Inc. 


(5) PorTaBLE GENERATORS — Carry- 
able gasoline-engine-driven generators 
are discussed in bulletin L-408 with 
photographs, drawings and detailed 
text. Homelite Corp. 


(6) BrusHes—Standardization of car- 
bon, graphite and  metal-graphite 
brushes for motors and generators is 
advocated and explained in catalog 
section B-2106. National Carbon Co., 
Inc. 


(7) Exectronic ContRoLs — Indica- 
tors, controllers, recorders and com- 
bustion safeguards, together with price 
lists, are included in bulletin Z6500. 
Wheelco Instruments Co. 


(8) HAMMERS AND Dritts—Combi- 
nation electric hammer and drill, with 
accessory devices are discussed, pic- 
tured and priced in catalog sheets 485 
and 6 9-1-48. Wodack Electric Tool 
Corp. 


(9) MAINTENANCE EQuIPMENT—Cat- 
alog 27 includes electrical and mechan- 
ical maintenance equipment, such as 
- motor-flex units, sanders, millers, un- 
dercutters, reamers, testers and blow- 
ers. The Martindale Electric Co. 


(10) A-C  Srartrers — Combination 
Starters with circuit breakers are the 
subject of bulletin 4130. Ward Leonard 
Electric Co. 


(11) PLucs AND RECEPTACLES—Sec- 
tion 7 includes data on series recepta- 


cles and plugs, unilets, extension cable 
connectors, housings, etc. Appleton 
Electric Co. 


(12) Recrir1ers—Mechanical rectifi- 
ers for low voltage power conversion 
is discussed in bulletin 4809, with his- 
toric background, development, expla- 
nation of principles and diagrams for 
operation. I-T-E Circuit Breaker Co. 


(13) Licurinec Layout Gurpe—Plas- 
tic planned lighting layout guide with 
die-cut shapes for drawing fluorescent 
and incandescent fixtures and 8-inch 


ruler. Edwin F. Guth Co. 


(14) Test Equipment — Industrial 
testing equipment for electrical con- 
tractors, maintenance and repair men, 
including analyzers, appliance and in- 
sulation testers, is subject of bulletin 
148. Triangle Instruments Co. 


(15) Vipration ContTrot — Advan- 
tages and limitations of spring mount- 
ings, rubber and cork materials for 
controlling vibration, with installation 
data and application hints, are con- 
tained in bulletin G-101. Korfund Co. 


(16) Unir Susstations — Planning 
and engineering guidebook for load 
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330 West 42nd St. 
New York 18, N. Y. 





center unit substations gives informa- 
tion on units ranging from 100- to 
2000-kva.; 120/208, 240, 480 and 600- 
volts; liquid-filled and dry-type, is 
listed as number 11B6895. Ailis-Chal- 
mers Mfg. Co. 


(17) Store Lichtinc—Planned light- 
ing equipment for creating outstanding 
stores is subject of booklet detailing 
show window, wall case and accent 
lighting units. Edwin F. Guth Co. 


(18) Hancers and Supports—De- 
vices for supporting and suspending 
pipe, conduit and tubing are presented 
by sketches, dimensions, text and price 
list. The Kindorf Co. 


(19) Dry Type TRANSFORMERS—In- 
stallation, care and operation of dry 
type transformers is covered in bulletin 
61X7088; connection diagrams, instal- 


lation photos, charts, and diagrams in- 
cluded. Allis-Chalmers Mfg. Co. 


(20) Stim Lamp Fixtures—Folder 
describes slim lamp fixtures for 2 or 4 
lamps, louvered or unshielded. Arc-Ray 
Electric Corp. 


(21) INsuLATING VaRNISH—Three 
types of internal curing insulating 
varnish are discussed in folder giving 
attention to penetration, curing, bond- 
ing strength, solvents used, resistance 
and baking cycles. Irvington Varnish 
and Insulator Co. 


(22) Fixture Prices— List price 
schedule, effective July, 1948, covers 
open, lensed and louvred troffers as 
well as fixed and adjustable spot lights. 
Mobilite Inc. 


(23) SEALED Motor—Totally-enclosed 





fan-cooled sealed motors are presented 
with specifications, drawings, cutaway , 
photographs and operational data, 
Crocker Wheeler. 


(24) ResipentiaAL LiGHTING— Re.’ 
vised catalog includes lighting equip.” 
ment designed to offer pattern control 
to the home-owner. Lightolier. E 


(25) Grounp Resistance — Testing | 
outfit designed to measure resistance of | 
grounding medium is explained, using 
wiring diagrams, photographs and text 

in bulletin 160. Borden Engineering ® 
Co. 4 


(26) Spot Lights—Recessed, surface. ” 
mounted and suspended spot lights, 7 
both fixed and adjustable, with variety” 
of bases, louvres, color filters and fin- 7 
ishes are presented in folder titled Hi- | 
Hats and Hi-Lites. Litecraft Mfg. Co,’ 


(27) Macnet CHarcER—Adapters for | 
production charging of industrial mag- | 
nets are illustrated and described in’ 
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6-page 2-color folder. Radio Frequency ” 
Laboratories, Inc. q 


(28) SuBsTATION ‘TRANSFORMERS — | 
Construction details and performance | 
features of substation transformers for 7% 
rural and industrial service in ratings © 
from 50 to 500-kva. are covered in | 
bulletin 61B6014A.  Allis-Chalmers 7 
Mfg. Co. 





(29) ConTRoLLeD Light—Fluorescent 
fixtures with light-controlling lenses 
are treated, together with installational 
details, distribution curves, dimensions, 
technical data, and accessory incandes- 7 
cent accent spot lighting units. Sun- ~ 
beam Lighting Co. 4 
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(30) Batrery Connectors—Bulletin 7 
GB-648 discusses battery connectors | 
for engine starting, battery replace- 

ment, single and multiple contents, gen- 4 
eral electrical application and oil field ~ 
pumping use. Cannon Electric Devel- = 
opment Co, 


330 West 42nd St. 
New York 18, N. Y. 





(31) RLM Specirications—The im- © 
portance of the quality standards estab- 7 
lished by the RLM Standards Institute = 
to insure efficient and economical light- © 
ing installations is stressed in booklet 7 
designed to educate those who pur- © 
chase, specify or install industrial light- 
ing equipment. RLM Standards Insti- 
tute. 
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(32) THREADED BLIND Rivets—Data 7 
book includes complete information + 
concerning internally threaded blind 
rivets which may also serve as blind 
nut plates. Tools, methods of applica- 
tion and selection, dimensions and ~ 
allowable stresses are included. B. F. | 
Goodrich Co. 
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PITTSBURGH PERMAFLECTOR 
LIGHTING EQUIPMENT 


When good lighting is a prime consideration, 
Pittsburgh Permaflector Equipment will give 
you the illuminating effects and the design 
patterns you require to do an outstanding job. 


Low installation costs and ease of maintenance 
are other important features of Pittsburgh 
Permaflector Lighting Equipment. We would 
‘ike to tell you more about these “standard” 
units which give you “custom” lighting results. 


: & 
a 
A PERMAFLECTOR PORTRAIT nti 
The Board Room — # 
Federal Reserve Bank , 
Pittsburgh, Pennsylvania % 


Pittsburgh Permaflector Universal Troffers are formed into a rectangular 
pattern in conjunction with the air. conditioning units. The troffers are 
equipped with hinged Alba-lite glass-panel closures. Multiple switch control 
provides three levels of illumination. 

Electrical Contractor: The Howard P. Foley Company. 


TTsBURGH ReFLecToR COMPANY . 


OLIVER BUILDING -_ PITTSBURGH 22, PENNSYLVANIA 
MANUFACTURERS OF FLUORESCENT & INCANDESCENT LIGHTING EQUIPMENT 


Permaflector Lighting Engineers in all Principal Cities 


PITTSBURGH PERMAFLECTOR LIGHTING EQUIPMENT IS DISTRIBUTED BY BETTER 
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WANT THE FULL STORY 
- ABOUT OUR 
LIGHTING EQUIPMENT? 


NY-Tale Mi co) gi Zol'] ao] oh Moh ail GLo Ze] (oko 
48-F. It contains complete infor- 
mation, specifications and other 
data on the troffers used above 
and other Pittsburgh Permaflector 
Fluorescent Units and Companion 
Incandescent Equipment. 

















ELECTRICAL WHOLESALERS EVERYWHERE 
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Crow About! 
ANNOUNCING 
The New 


200 Page 


Brownell 
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THE MOST COMPLETE CATALOGUE IN PRINT ON 
ELECTRIC MOTOR REPAIR PARTS AND WINDING SUPPLIES 


This Catalogue Reflects What Our Organization Is . . . The complete supply house for the 
electric motor repair trade. Our three offices and warehouses make it possible for you to 
obtain most quickly and economically the products of over 500 manufacturers of motors, in- 
sulation, winding supplies, tools and shop equipment. One order, one responsibility, one 
invoice, does the work of many. 


BROWNELL DISTRIBUTORS, INC. 


Offices & Warehouses 


1230 W. 7th St. 308 Canal St. 690 Murphy Ave., S.W. 
Los Angeles 8, Cal. New York 13, N. Y. Atlanta 5, Georgia 

a Distributors of: 
Motor Repair Parts Bearings Coil Winding Equipment 
Carbon Brushes Insulation Controller Parts 
Capacitors Fibre Magnet Wire 
Commutators Tubing & Sleeving Parts Cabinets 
Controls Motor Lead Wire “— Tools & Testing 

evices 


BROWNELL DISTRIBUTORS, INC. 
308 Canal St., New York 13, N. Y. 


Please send a FREE copy of Catalog No. 7 to: 
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PRIMARY LOOP SERVES 
PRINTING PLANT trom pace 53) 


rupter disconnect switch which is key 
interlocked with the associated main 
secondary breaker. Each transformer 
has over-temperature alarm contacts 
for operation of a remote annunciator. 

All power substations have dual 
transformers with 2000-ampere, 3- 
phase electrically operated, draw-out 
type main and tie secondary breakers. 
All lighting substations have dual 
transformers with 1000-ampere, 3- 
phase, draw-out type, manually-oper- 
ated main and tie secondary breakers. 
All tie and main secondary breakers 
are equipped with 125 volt d-c shunt 
trip coils. In the main secondary 


| breaker positions, the automatic trip- 


ping of the breakers is controlled by 
three over-current directional relays 


which prevent energizing of the trans- 


formers from the secondary side and 
prevent reverse power feed into a pri- 
mary cable or transformer vault. Auto- 
matic tripping of any tie or main sec- 
ondary breaker is indicated on an an- 
nunciator in the electrical maintenance 


| shop. 


Parallel Operation 


Under normal operation the tie 


| breakers will be kept closed to provide 
_ a dual transformer feed to all power 
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and light services. Parallel operation 
of the transformers provides good volt- 
age regulation for the heavy load 
swings which occur when large press 
drives are started. The Primary and 
Secondary radial distribution systems 
provide continuity of service at all 
times. Power and light feeder breakers 
have an interrupting capacity of 50,- 
000 and 25,000 r.m.s. amperes. The 
main secondary breakers are properly 
coordinated with the “cascaded” feeder 
breakers to permit parallel operation of 
the transformers. All feeder breakers 
are draw-out type and those of like rat- 
ing are interchangeable. 

Metering current transformers are 
installed on the secondary side of all 
power and light transformers. A single- 
phase ammeter with 3-phase ammeter 
transfer switch and polyphase watthour 
meter provide an indication of in- 
stantaneous load and a record of the 
total kw. delivered. All substations are 
equipped with single-phase voltmeters 
and 3-phase voltmeter transfer 
switches. Power feeders are equipped 
with single phase ammeters; lighting 
feeders with single-phase ammeters 
and.3-phase ammeter transfer switches. 





























Lighting sales GOING UP with 


FEDERAL Cel 







































Foyers, display rooms and offices are taking on new life and glowing beauty with the 
application of Federal Cell-Ceil, the most modern lighting treatment. And, these 
installations are pushing lighting sales higher every day. 

This beautiful overall ceiling louvering is easy to install. The light-weight sturdy hang- 
ing mechanism developed for Cell-Ceil not only speeds up application but provides such 
easy access for relamping and cleaning that continued customer satisfaction is assured. 

Your customers are being told about Federal Cell-Ceil through full page advertis- 
ments every month in Architectural Forum, Architectural Record, Progressive Archi- 
tecture and Interiors. 

Increase your lighting sales—be ready to deliver Federal Cell-Ceil now! The Federal 
engineering staff will gladly advise on any installation problem. Our technical bulletin 
on installation techniques is also available, address Dept. CC-2. 





*Trade Mark “Cell-Ceil” applied for. 


FEDERAL ENTERPRISES, IN. 


Formerly: FEDERAL ELECTRIC COMPANY? INC 
8700 S. STATE STREET e CHICAGO 19, ILLINOIS 
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AIR EQUIPMENT TO HELP YOUR BUSINESS 


Select the BEST Fan 
for Every Job 





















































Informative 


at 


WW HEN you recommend a fan, be sure 
of an installation that will live up to 
expectations every time. Bulletin 3222-F 
describes the characteristics of Breezo, Breeze- 
Air, Belted Vent Sets and other “Buffalo” 
fans, ideally suited for various home, com- 
mercial and industrial applications. Write 
for your copy of Bulletin 3222-F—today! 


3 UFFALO/SORGE 


520 Broadway Buffalo, New York 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Branch Offices in all Principal Cities 


CUTTING COSTS IN EVERY BRANCH OF INDUSTRY 
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All unit substations for power and 
light provide for future installation of 
additional cubicles. The transformers, 
main, tie and feeder breakers are 
along opposite sides of a common op- 
erating aisle with an overhead enclosed 
tie bus. Future breaker cubicles can be 
added to one end of each structure. In 
the conventional arrangement for 
double-ended unit substations the sec- 
ondary switchgear is “sandwiched” 
between transformers located at each 
end. While requiring less copper for 
the secondary bus tie, this method re- 
quires present installation of empty 
cubicles for future needs that may 
never be used. 


Power Feeders 


All building utility and process 
equipment motors are connected for 
220-volt, 3-phase, 60 cycle service. The 
time and economic considerations in- 
volved in moving presses, motors and 
controls from the present building and 
replacing present 220-volt motors and 
controls precluded use of a 440-volt 
system. 

Feeds from substations to power 
panels consist of 500 to 750 MCM, 
single-conductor, 600-volt cables in- 
stalled in conduits. The 800 and 1200- 
ampere feeders consist of two and three 
500 MCM, single-conductor cables per 
phase, installed in parallel conduits. 

All power panels are of the latest 
safety, dead-front type, with quick 
make-and-break type “A” switch and 
fuse branches designed for heavy duty 
service. Individual interlocked doors 
are provided over each circuit com- 
partment, with provisions for padlock- 
ing in either the “OFF” or “ON” po- 
sition. 


Lighting Feeders 


Lighting feeders and panels are de- 
signed for 208/120-volt, 3-phase, 4- 
wire service. In general, each lighting 
feeder serves two or more panels. 
Panels in tHe same location on the first 
and second floors are fed by the same 
feeder. 

All lighting panels are surface 
mounted, single-row type. Wireway 
extensions from the floor to a pull box 
just below the ceiling, provides ample 
space for all existing and future circuit 
wiring. Branch circuits are protected 
by individual, automatic circuit break- 
ers. Lighting and receptacle circuits 
have minimum No. 12 conductors in 
3-inch minimum size concealed con- 
duits. Light sources and luminaires 
were selected in accordance with 
mounting heights, spacing, utilization 
of space and intensities desired. 























WHICH G-E INS 


WHY G-E INSULATING 
VARNISH 1673 WAS 
SELECTED FOR THIS 


OUTDOOR SWITCHGEAR 








Here Are a Few of the 
Many G-E Varnishes Designed for 
Specific Types of Applications 



























Outdoor switchgear must weather harsh exposure to sun, 
storm, and dirt. So General Electric specialists recom- 
mended G-E Insulating Varnish 1673 for this really rugged 
service. 

Clear-baking G-E Varnish 1673 has excellent penetra- 
tion and aging qualities. It dries hard and resists almost 
everything—oil, heat, moisture, acids, alkalis, and arcs. 
And it provides amazing flexibility during assembly and in 
service. 

Your insulating problem gets prompt, personal attention 
at General Electric. Depend on G-E experts to prescribe 
the proper varnish to do your job best. And count on G-E 
quality control methods to keep every shipment uniform. 

Get more information from your local General Electric 
Merchandise Distributor. Or write: Resin and Insulation 
Materials Division, Chemical Department, General Elec- 
tric Company, Schenectady 5, N. Y. 


GENERAL @ ELECTR 





Electrical equipment is no better than its 


FOR REPAIR 
WORK 


FOR MARINE 
EQUIPMENT 


FOR TRANS- 


PORTATION 























fan SIU Zz 
>| <= 
G-E 9574 G-E 9435 

BOND EXCELLENT 6000 6000 
DIELECTRIC 
STRENGTH 6000 6000 6000 EXCELLENT 
RESISTANCE 
TO MOISTURE EXCELLENT 6000 6000 EXCELLENT 
RESISTANCE 
TO ALKALI EXCELLENT G00D FAIR EXCELLENT 
RESISTANCE 
TO ACIDS EXCELLENT 6000 6000 EXCELLENT 
RESISTANCE 
TO SALT WATER EXCELLENT EXCELLENT 6000 EXCELLENT 
PENETRATION 6000 6000 EXCELLENT 6000 
TOUGHNESS EXCELLENT FAIR G00D EXCELLENT 
WIGH TEMPERA- 
TURE AGING EXCELLENT 6000 EXCELLENT 6000 
FLEXIBILITY EXCELLENT 6000 G00D FAIR 
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FULLMAN 


atrobe 


PRODUCTS 


WIRING SPECIALTIBS 





RELY ON “LATROBE” 


“Latrobe” Floor Boxes and Wiring Specialties are reliable 
products. Simply constructed of finest materials, “Latrobe” 
products are quickly installed and give long, efficient 


service. 





No. 252-R 
Two Gang Box 


This Two Gang Adjustable Box has our No. 
208 Receptacle in one section. One Cover Plate 
has 4” Flush Brass Plug; other has 2” Flush 
Brass Plug. 





No. 284 Nozzle with 
No. 200 Cover Plate 


Neat, compact-fitting and extremely durable. 
Duplex Receptacle Nozzle comes with either 
Yo” or 3%,” brass pipe extension. 





-No. 110 “Latrobe” 


Watertight Box 


This non-adjustable, watertight Floor Box is 

extremely simple and compact in desian, mak- 
ing for speedy installation and trouble-free 

ten. 208 Receptacle. Cover Plate 3/2” 
iam 





No. 470 “Latrobe” 
Pipe or Conduit Hanger 


Made of highest grade malleable iron and 
cadmium plated, the No. 470 is unexcelled for 
hanging '/2”, 3%” and 1” pipe or conduit to steel 
beams up to 3%” thick. No. 471 for larger pipe. 








Sold Only Through 
Wholesalers 








—_ 


“Bull Dog” 
BX Cable Staples 


Millions of these high quality, dependable 
staples are now in use in everv section of the 
United States. Packed in cartons, kegs or 
barrels. 


FULLMAN MANUFACTURING CO. 





Keystone Fish Wire 


Flat steel wire of hish grade quality. Ten 
sizes. Coils 100 ft. up. 


LATROBE . . . PENNSYLVANIA 








DYNAMIC 
BALANCE 


[FROM PAGE 61] 


balance to guarantee the absence of 
couple action.” Although this process 
was both tedious and costly at the be- 
ginning of the war, development of in- 
dustrial balancing equipment has been 
rapid in recent years and is now in 
wide use, both in manufacturing and 
repair. 

Balancing machines cover a wide 
field; beginning with low speed models 
recommended for balancing small 
bodies such as optical or radio equip- 
ment, and ranging up to units with un- 
limited capacities. The use of the ma- 
chines is simple, rapid and economical. 
Machines can be adapted readily to es- 
tablished production lines. They re- 
quire little space. They are ruggedly 
constructed for long service. Of par- 
ticular interest to the electrical trades 
is the fact that true balancing is now 
economically possible for armatures, 
fans, blowers, flywheels, hubs, gears, 
pulleys, shafts and other similar rotat- 
ing bodies. 

Ideal for production and maintenance 
applications in motor repair shops are 
floor models which handle bodies 
weighing between 50 and 2000 pounds, 
with shafts ranging from 1 to 5 inches 
in diameter. Having cast beds and 
supporting towers resting on concrete 
base pads, they afford the rigidity and 
sturdiness necessary for all types of 
balancing. Simple adjustments enable 
the operator to change the machine set- 
up in a few minutes so that parts of 
various lengths and diameters can be 
readily accommodated. 

In operation, the body to be tested is 
rotated at sufficient speed so that cen- 
trifugal forces due to an unbalanced 
distribution of weight along the axis of 
rotation can be measured and located. 
Without reversing ends of the body be- 
ing balanced, the machines reveal 
whether a static or dynamic unbalance, 
or both, are present. Mechanisms built 
into the testing machines rapidly locate 
the disturbing force couple with a high 
degree of accuracy, simultaneously in- 
dicating on dials, screens, or gauges, 
the angular position and the amount of 
unbalance. It is then relatively simple 
to make corrections at the indicated 
positions along the axis of rotation to 
bring the body to a perfect state of 
static and dynamic balance. 

With public acceptance and with 
repair work speeded and improved, 


- the practice of dynamically balancing 


motors may soon become standard 
practice in many of our top-flight mo- 
tor repair shops. 
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R. Stafford Edwards 
Receives McGraw Award 


R. Stafford Edwards, president of 
Edwards & Company, Inc., received 
the James H. McGraw Award Manu- 
facturers Medal for 1948. Presentation 
was made by W. T. Stuart, editor of 
Electrical Construction and Mainte- 
nance and secretary of the Committee 
of Awards, at a luncheon held in At- 
lantic City on November 10, during 
the convention of the National Elec- 
trical Manufacturers Association. 

The citation, accompanying the 
award, read as follows: 

“Combatting the secondary boycott 
was a task calling for great personal 
courage and uncompromising principle. 
For a business leader to participate in 
this endeavor was to invite great risk 
and often serious retaliation. For the 
past three years R. Stafford Edwards, 
president of Edwards and Company 
Inc. has worked unsparingly to arouse 
leaders in industry and government to 
the sinister consequences of the un- 
restrained secondary boycott, and 
through able research and compelling 
testimony has provided much of the 
foundation upon which anti-secondary 
boycott legislation is built today. 

“In 1945 as Chairman of a Special 
Committee of NEMA, he undertook a 
survey to obtain specific examples of 
the use of secondary boycotts in the 
electrical industry. In spite of grave 
difficulties the project was completed 
largely through his personal efforts. 

“During this time he created and 
maintained a strong interest through- 
out the electrical manufacturing in- 
dustry in the secondary boycott prob- 
lem and its possible solutions. The 
results of his survey together with 


In the News 





documentary evidence of the wide- 
spread use of secondary boycotts were 
made available to legislators and ad- 
ministration officials. His willing and 
forceful testimony disclosed the de- 
structive effects of secondary boycotts 
on the public welfare. His active per- 
sonal efforts were instrumental in 
enlisting support from other industries. 

“His untiring efforts and unflagging 
interest are widely recognized as a 
major influence in the eventual enact- 
ment of legislation to deal effectively 
with the more serious aspects of the 
problem. 

“For his extraordinary efforts on be- 
half of his industry and the public 
welfare, the Committee of Awards, on 
the recommendation of the judges, has 
voted to Mr. Edwards the 1948 medal 
and purse given under the James H. 
McGraw Award.” 

The panel of judges who recom- 
mended Mr. Edwards for this honor 
consisted of George C. Thomas, Jr., 
The Thomas and Betts Company, Inc. ; 
D. F. G. Eliot, Western Electric Com- 
pany; J. K. Johnston, National Vulcan- 
ized Fiber Company; E .W. Seeger, 
Cutler-Hammer, Inc. and W. T. Stu- 
art, the Committee of Awards. 


Illinois Contractors 


Meet in Peoria 


The first annual meeting of the IIli- 
nois Electrical Contractors, sponsored 
by the Illinois Chapter, NECA, was 
held in Peoria October 23. Approxi- 
mately 180 contractors and guests from 
throughout the state took advantage of 
this opportunity to renew old acquaint- 
ances, make new friends and discuss, 
in session or in private, mutual industry 
problems. 

Those present were given a compre- 
hensive picture of what coordinated 
activities of the entire electrical indus- 
try can mean to the electrical con- 
tractor. As to the future of the elec- 
trical construction trade, Mark F. 
Slusser, manager, construction industry 
section, Westinghouse Electric Corp., 
presented a rosy picture. Use of elec- 
tric power provides a good gage of the 
electrical construction market and the 
expected total production of 500 billion 
kilowatt hours by 1957 gives a fair 
indication of what lies ahead for the 
contractor, Slusser stated, while giving 
the breakdown by various industries. 








‘Total new construction may reach a 
peak of 25 million dollars per year 
before the cycle begins a downward 
trend, he revealed. Most fertile fields 
at present are the textile industry, as 
yet considered not progressive insofar 
as electrification is concernéd ; the food 
processing field, largest user of electric 
motors; the petroleum and chemical 
field where the present trend is from 
batch to continuous processing; and 
the maintenance and repair field which 
approaches one-half of the total new 
construction in dollar volume. 

There are obstacles, however, Slus- 
ser warned. Most serious is the ap- 
parent complacency in-our business. - 
He advocated continuing vigorous ap- 
prentice training and adequate educa- 
tional programs; development of ag- 
gressive sales forces; and keeping 
abreast of new developments and im- 
provements in equipment and installa- 
tion techniques. In view of increased 
usé of electricity, conservative design 
considerations should include up to 100 
percent additional capacity for future 
use, he added. 

On the plus side of the business 
picture, Slusser listed maintenance, 
modernization and new fields for future 
expansion. With his know-how, instal- 
lation and maintenance contracts, the 
electrical contractor is in the best posi- 
tion to coordinate the efforts of all 
phases of the electrical industry by 
selling a complete package, Slusser 
concluded. 

Power supply trends in the State of 
Illinois were outlined by L. C. Auby, 
division operating engineer, Illinois 
Power Company. Using a portion of 
the state-wide utility system as illustra- 
tion, he revealed an increase in demand 
of 88 percent in the past eight years; 
predicted another 28 percent growth in 
the next seven years. Total increase in 
plant capacity, proposed or installed 
since 1945, is 1,330,000 kilowatts which 
represents a 38 percent increase over 
capacity available at the end of 1947. 
It will be several years before adequate 
reserve capacity is available, Auby be- 
lieves. Scheduled construction will 
enable the industry in Illinois to keep 
abreast of present and future power 
requirements, he concluded. 

That the electrical distributor is the 
vital distribution link between manu- 
facturer and contractor was clearly 
portrayed by W. E. Guy, Chicago dis- 
trict sales manager, Graybar Electric 
Company, Inc. Acting as mass dis- 
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B 6-1 FLOODLIGHTS 















































Type L-82—500 Watts 
Type L-83—1000 Watts 


For general purpose lighting Types 
L-82 and L-83 offer: 

Simplified Servicing: 

Hinged door saves servicing time. 
Hand-locking door lugs—no tools 
needed. 


More Light: 

New Alzak*-treated aluminum 
reflector gives higher beam effici- 
ency; more light per watt. 
Greater Usefulness: 

New portable base is ideal for 


Electric Company, Schenectody 5, N. Y. 





For more information, phone your nearest G-E 
agent, or write Apparatus Department, General 


GENERAL @ ELECTRIC 





Type L-38 
Heavy Duty 
200 -250 Watts 


temporary set-ups. Standard base 
fits all other mountings. Narrow, 
medium, or wide beam. 


HEAVY DUTY TYPE L-38. Heavy-duty, 
cast aluminum 200 or 250 watts. 
Ideal for all rugged services—such 
as construction equipment. 


*Manufactured under Aluminum Company of 
America patents. 










k 
A ents Stoc 
General Electric “S e of 


The Complete act 






Floodlights 





41-114 








tributors, they provide area warehous- 
ing, territory sales forces and personal 
contacts for manufacturers of thou- 
sands of items used in the electrical 
construction trade. With industry 
geared to high production, distributors 
must organize aggressive sales forces 
now, he warned. Touching on the 
supply situation, Guy revealed that 
copper demand is still 10,000 pounds 
per month above production; conduit 
fittings will show no improvement un- 
less demand tapers off; wiring device 
deliveries will improve shortly. 

The importance of the electrical in- 
spector in this overall picture cannot 
be underestimated since he must see 
that approved materials are installed in 
accordance with safety standards. His 
is a specialty profession with life and 
property dependent upon his decisions. 
In view of this, electrical inspector 
activities should not be influenced by 
either politics, bureaus or other build- 
ing departments, warned D. J. Talbot, 
chief electrical inspector of the City of 
Chicago. He urged municipalities to 
carefully consider this fact when enact- 
ing ordinances establishing electrical 
inspection departments; asked con- 
tinued contractor cooperation in main- 
taining high wiring standards. 

Benefits of association membership 
both to contractor and the public were 
recounted by P. J. Lowry, field director, 
National Electrical Contractors Associ- 
ation. Among the services NECA 
offers the contractor, Lowry listed: 
public relations and sales promotion; 
the Guarantee Certificate program; 
technical research ; surplus material ex- 
change—a spot service combined with 
the News Letter; and the NECA man- 
ual of labor units. 

An open forum following the formal 
program permitted the contractors to 
discuss individual problems affecting 
their specific operations. Heading the 
list were such subjects as overtime-on- 
overtime pay; profit margins on elec- 
tric motor sales; cooperation of mate- 
rial suppliers. By means of resolutions, 
the convention commended material 
suppliers for promoting the sale of 
their products through the electrical 
contractor and for their efforts in ad- 
vocating the use of an electrical con- 
tractor on all jobs; asked the motor 
and control manufacturers for a better 
break in the sale of their equipment. 

At the convention banquet, Thomas 
J. Murray, assistant business agent, 
Local No. 134, IBEW, Chicago, pre- 
sented labor’s views on the National 
Electrical’ Benefit Fund. He outlined 
the history of its development, adminis- 
tration, application, employee benefits. 

E. B. Oberlander is president and 
Jack G. Krider, secretary-manager of 
the Illinois Chapter, NECA, the con- 
ference sponsor. Lyle Foster, Peoria 
contractor, was convention chairman. 
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ALABAMA 
BIRMINGHAM . 
Electric Motor Service 
606 S. 32nd St. 
MOBILE . 
Russell Electric Co., Ine. 
16 Dauphin St. 
ARIZONA 
PHOENIX . 
Electric Rewinding Co. 
TUCSON . 
Pima Electric Co. 
ARKANSAS 
LITTLE ROCK . 
Fagan Electric Co.. Ine. 
Spring St. at 9th. 
CALIFORNIA 
LOS ANGELES . 
Motor & Machinists Supply Co. 
ayer S. San Pedro 
OAKLAN. 
Scott- Butiner Electric Co. 
896—22nd St 
SAN BERNARDINO i 
Hunt & Van Slyke 
572 Court St. 
SAN DIEGO . 
California Electric Works 
424 Eighth Ave. 
SAN FRANCISCO . .. 
McKee & Strub 
368 Ninth St. 
SAN JOSE . 
San Jose ‘Armature & Motor Works 
673 8S. First St. 
COLORADO 
DENVER . 
Weaver Electric Co. 
1721 Larimer St. 
’ CONNECTICUT 
HARTFORD . 
Superior Electric Motor Co. 
54 Elm St. 
DISTRICT OF COLUMBIA 
WASHINGTON . 
Warfield & Sanford, Inc. 
913 “E” St., N. 
ane 
MIAMI . 
Electrical Equipment Co. 
42 N. W. 4th St. 
ORLANDO . 
Orlando Armature Works, Inc. 
611-617 W. Central Ave. 
TAMPA . 
Tampa Armature Works, Inc. 
401 S. Morgan St. 
GEORGIA 
ATLANTA . 
Cleveland Electric Co. 
557 Marietta St. 
IDAHO 
IDAHO FALLS . 
Rossiter Electric Co. 
ILLINOIS 
CHICAGO .... 
Excell Electric Service, Inc. 
2113 S. Western Ave. 
ROCKFORD . 
Rockford Power Machinery Div. 
Mid-States Industrial Corp. 
2401—11th St. 
SPRINGFIELD .... 
Electric Service Co. 
311 E. Monroe St. 
INDIANA 
FORT WAYNE .... 
Wayne Electric Co. 
INDIANAPOLIS . 
Frakes Electric ‘Co. 
252 Hudson St. 
SOUTH BEND . 
Koontz Wagner Electric Co. 
516 N. Michigan St. 
IOWA 
CEDAR RAPIDS . 
Electric Motors Co. 
353 2nd St., 8S. W 
DES MOINES... . 
Moore Electric Co. 
1317 Walnut St. 
SPENCER .... 
Pixler Electric Co. 
112 E. 8th St. 
KENTUCKY 
LOUISVILLE . 
Wm. C. Krauth Electric Co. 
118 8. First St. 
LOUISIANA 
ALEXANDRIA .. 
Bruno Electric Co. 
1035 Lee St. 
NEW ORLEANS .... 
Reliance Electrical Works 
814 Carondelet St. 
SHREVEPORT . 
Shreveport Armature & Electric 
800 Spring St. 


MARYLAND 
BALTIMORE .... 
Lange Electric Co. 
202-208 W. Chase St. 
MASSACHUSETTS 
BOSTON .... 
Northeastern Electric Co. 
250 Broadway 
PITTSFIELD . 
Electric Supply & Repair Co. 
63 Eagle St. 
SPRINGFIELD .. 
Superior Electric Service Co. 
1113 Columbus Ave 
MICHIGAN 
BENTON HARBOR .... 
Electric Maintenance Co. 
156—6th St. 
DETROIT 
Deckert- Werner Electric Co. 
998 W. Kirby 





TRENTON 
Lockwood. Electric Motor 


2239 Nottingham Way 
NEW MEXICO 
ALBUQUERQUE .... 
Electric Motor Co. 
510 E. Central 
NEW YORK 
ALBANY . 
Commodore Electric Co. 
43-45 Liberty St. 
BINGHAMTON . . 
Walter J. Rider 
324 Water St. 
BUFFALO . 
Dynamo & Motor Exchange 
41-45 Elm St. 
HOLLIS, LONG ISLAND . 
General Electric Specialty | 
184-01 Hillside Ave. 








WHICH RaM MOTOR CLINIC 
IS CLOSEST TO yoy? 


107 Service Centers Cover the Nation 


en bg the “bonus values” 
mee & Myers motors i 
Ing, at authoriz 
ed factor i 
Centers, Wherever you are Mitch on 
reach of skilled technicians, 
3 


your already long-lived R & 


second wind 

—or even at 
this page. Your R& M cet 
can save you time and 


you get with 
s fast, expert 


you’re within 


with facilities 
Parts for every job, 


motors a 





Service specialist 
money. 





ROBBINS « MYERS.- INC, 


*MOTOR DIVISION. 


GRAND RAPIDS... . 

Purchase Electric Co. 

338 Bridge St., N. W. 
SAGINAV . 

Killmer Electric Co. 

610 North 16th St. 

MINNESOTA 

MINNEAPOLIS . 

Boustead Electric & Mfg. Co. 

109 Washington Ave. 
DOLUTE 6 s« 

Mielke Electric Works, Inc. 

922 E. Superior St. 


MISSISSIPPI 
JACKSON . 
Power Electric Co. 
1920 ‘ Mill St. 
LAUREL 
Southland Pumps, Ine. 
444 Front St. 
VICKSBURG . 
Ludke Electric Co., Inc. 
South & Mulberry Sts. 
MISSOURI 
KANSAS CITY . 
Barr-Thorp Electric Co. 
2630 Holmes St. 
ST. LOUIS... 
Zeller Electric ‘Co. 
4039 Gravois St. 
MONTANA 
BILLINGS .... 
Lockrem Electric, Co. 
113 N. 25th St. 
NEBRASKA 
BEATRICE . 
Sprague Electric Service 
304 Court St. 
OMAHA .... 
Schneider Electric Works 
1108 Farnam St. 


NEW JERSEY 
NEWARK .... 
U. S. Electric Service Co. 
263 Halsey St. 
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SPRINGFIELD 99, OHIO . BRANTF 
MOTORS » FANS. MOYNO PUMPS 






ORD, ONTARIO 
* FOUNDED 1878 






LIBERTY 
Dick’s Battery & Automotive 
Electric Service, 397 Main St. 

MIDDLETOWN . 

Middletown. Electric Motor Service 
224 North St. 
MOUNT VERNON ... 
H. A. Schreck, Inc. 
47 S. 3rd Ave. 

NEW YORK CITY... 
Reading Electric Co. 

102 Park Row 

POUGHKEEPSIE . . 

H. A. Schreck, Inc. 
507 Main St. 

ROCHESTER . 

T. H. Green Electric Co. 
31-37 N. Water St. 

SYRACUSE . 

Roger & Hilton, Inc. 
318-324 Pearl St. 
NORTH CAROLINA 

CHARLOTTE . 

Southern Electric Service Co. 
714 W. Trade St. 
GREENSBORO . 
Southern Electric Service Co. 
853 S. Elm S 
RALEIGH . 
Electric Motor Repair Co., Inc. 
418 S. Dawson St. 


OHI 
CINCINNATI .... 
Matlock Electric Co. 
1456 Harrison 
CLEVELAND . 
B&P Electric Motor Repair 
1227 W. 9th St. 
TOLEDO . 
Fred W. Kiemle Co. 
33-37 Superior St. 
OKLAHOMA 
OKLAHOMA CITY.... 
Apex Electric Co. 
620-626 N. Hudson St. 











OREGON 

MEDFORD 

Gage Electric Motor Service 
PORTLAND . 

L. A. Walker Electric Co. 

206 N. W. 10th Ave 

PENNSYLVANIA 

EASTON .... 

Stokes Engineering Co. 

48 8. Green St. 
PHILADELPHIA .... 

Mueller Electric Co. 

216 N. 11th St. 
PITTSBURGH .... 

Myers Electric Co. 

209 First Ave. 
READING . 

Electric Motors Specialty 

1831 Perkiomen Ave. 
STEELTON . 

Electric Service & Machine Co. 

760 N. Front 


YORK. 
Industrial Electric Co. 
116 E. Gas Alley 
RHODE ISLAND 
PROVIDENCE . 
Schmidt Electric Co. 
137 Chestnut St. 
SOUTH CAROLINA 
CHARLESTON . 
Electric Motor Service Co. 
156-B eeetine St. 
FLORENCE 
bee Electric & Rewinding 
S. Church St. 
GREENVILLE . 
Southern Electric Service 
119 Markley St. 
SPARTANSBURG 
Southern Electric "Service 
170 Ezell St. 
TENNESSEE 
CHATTANOOGA . 
Chattanooga Armature Works 
1215 Duncan Ave. 
KNOX VILLE . 
Tennessee Electric Motor 
919-21 North Central 
MEMPHIS .... 
Camp Electric Co. 
1707 Madison 
NASHVILLE .... 
Tennessee Electric Motor 
408-10 Commerce St. 


TEXAS 

AMARILLO . 

G. E. Jones Electric Co. 
208 N. Polk St. 

CORPUS CHRISTI . 

Corpus Christi Armature Works 
423—14th St. 

DALLAS . 

Riley Electric Co. 
1608-10 Ewing 
Pearsol Appliance Co. 
2010 Commerce St. 

EL PASO . 

Wayne M. Tinkler & Co., Ltd. - 
817 Cedar St. 

FORT WORTH . a 
Central Electric Co. 
712 N. Main St. 

HOUSTON .... 

Hill Electric Co. 
1505 Austin St. 

KILGORE .... 
Phillips Electric Co. 
812 Houston St. 

SAN ANTONIO . 

Loyd Electric Co. 
511 El Paso St. 

SWEETWATER... 
Sweetwater Electric Co. 
108 Elm St. 

WACO. 

Caldwell Electric Co. 
1728 Franklin 
UTAH 

SALT LAKE CITY. 
Schraga Electric Co. 
274 8S. First, West 

VIRGINIA 
NORFOLK . 

Caddell Electric Co. 
245 Court St. 

RICHMOND ... 
Electric Motor & Repair Co. 
311 E. Carey St. 

Richmond mr A & Ignition Corp, 
1319 W. Broad S 
ROANOKE .... 
Lloyd Electric Co. 
334 W. Salem Ave. 
WASHINGTON 

SEATTLE... 

Fellstrom Electric Co. 
2211—9th Ave. 

SPOKANE .... 

Nixon-Kimmel Co. 
167 S. Wall St. 
WISCONSIN 

MILWAUKEE .... 

Koenig Electric Co. 
1119 N. 4th St. 
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For Safety and 
Ease of Use, One of 
the Prods Mounts 
in the Housing! 








the KNOPP 
Voltage Tester with 


the PROD-MOUNT 


Has 5 Safety Features 


Say “Goodbye to risky, time-wasting fuss in 
testing” with the 5 main safety features in the 
Knopp Voltage Tester: (1) exclusive Prod- 
Mounting Socket in housing making this tester 
easier, faster, and safer to use and ending 
time-wasting “‘three-handed” testing; (2) pro- 
tection eg DUAL indication of voltage by 
solenoid and neon lamp working independ- 
ently; (3) positive scale reading; (4) signal by 
hum and vibration; and (5) thorough insulation 
throughout, even to the sharp point of each yess. 

Well built and shock-proof in a LAMINATED 
bakelite housing, the Knopp Voltage Tester tells 
immediately and simply if circuit is open or 
closed; magnitude of voltage between 110 and 
600; a-c or d-c, pure or rectified; 25 or 60 cycles 
—for testing old and new circuits, fuses, locating 
ground, etc. 

Get the widely-used and reliable Knopp Volt- 
age Tester with the Prod-Mount, and other safety 
features, from your dealer, or write for illus- 
trated, free information sheets. 


ELECTRICAL FACILITIES INC. 


4232 Holden St., Oakland 8, Calif. 








Mass Quit Ruling 


The mass quitting of work is “per- 
suasive evidence” of a strike if there 
is no contrary explanation of the 
occurrence. 

Such interpretation of the Taft- 
Hartley definition of a strike is given 
by a National Labor Relations Board 
trial examiner in the first ruling on 
this point to come from NLRB. 

The case involves Roane-Anderson 
Co., which maintains and operates the 
electrical distribution system for the 
Oak Ridge townside and atomic reser- 
vation under contract with the Atomic 
Energy Commission. All but one of 
the 155 maintenance electricians and 
utility linemen employed by Roane- 
Anderson left their jobs on July 29 and 
30 after the Kiser Electric Co. of 
Knoxville, a non-union subcontractor, 
began installing fluorescent fixtures in 
a school building. 

Most of them remained away until 
September 2 when Federal Judge 
George C. Taylor, at the request of 
NLRB General Counsel Robert N. 
Denham, issued an injunction forbid- 
ding the IBEW to continue a strike 
seeking to force a secondary boycott 
against Kiser Electric Co. The in- 
junction is effective until NLRB de- 
cides whether the union is guilty of a 
secondary boycott—an unfair labor 
practice. 

The examiner, Arthur Leff, rejected 
the assertions of 13 employees who 
testified that they quit as a result of 
individual decisions. The union pointed 
to Section 502 of the Taft-Hartley law, 
which states that nothing in the law 
shall “be construed to make the quitting 
of his labor by an individual employee 
an illegal act.” 

Leff said that, although most of the 
men quit after they had reported for 
work or in mid-shift, they were unable 
to point to any specific incident arising 
at that time which prompted them to 
decide individually to quit. 

Although the IBEW, which holds a 
contract with Roane-Anderson, did not 
formally call a strike or conduct a strike 
vote, Leff said its responsibility for 
the stoppage was proved by evidence 
of ten instances of inducement, direc- 
tion and encouragement by union offi- 
cials who were acting as agents of the 
union, 

It was mandatory under the Taft- 
Hartley law for Denham to seek the 
injunction, without delay, after he 
found grounds for Roane-Anderson’s 
charges of secondary boycott against 
the IBEW. The law requires such 
action in secondary boycotts. This 
feature of the law has particularly been 
criticized as unfair by union leaders 
because it does not provide for any 
mandatory injunctions against manage- 
ment. 











10 Times as Fast 
with 


SYVTRON 





DEPENDABLE 








DRILLING 


in concrete and masonry to hang 
shafting, anchor machinery, install 
lighting fixtures, etc. 


CUTTING 


concrete and masonry for riser holes, 
door and window openings, channel- 
ing for conduits, etc. 


CHIPPING 


old concrete, removing old mortar 
from between brick and stone for 
water-proofing. 


BUSH HAMMERING 


concrete surfaces. 


VIBRATING 


concrete forms. 


SCALING 


concrete, rust and old paint from 
equipment. 


Electromagnetic design with only 
one working part—the reciprocating 
piston striking 3600 blows per 
minute. 


Write for illustrated folder 


SYNTRON CO. 


690 Lexington, Homer City, Pa. 
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FeicssI1b Ratchet Threaders 
Nos. OOR, IIIR and 12R make short 
work of threading '/ to 2 pipe 


@ No fuss or bother getting ready—just snap in 
size die head you need and these smart little 
Ri@alps are ready to go to work. You don’t need 
special dies for close-to-wall threads. Heat-treated 
tool-steel dies give you fast clean accurate 
threads. These efficient durable rima:mp threaders 
are favorites with 
Pipe tool users 
everywhere. Buy 
them at your Sup- 





. . . Handy free carrier 


ply House. for any group of sizes. 
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@ The efficiency-balanced RiIzai> Cutter is a 
natural for extra fast pipe or conduit cutting. Thin 
blade tool-steel cutter wheel always tracks per- 
fectly—leaves practically no burr. Every cutter 
factory-tested to make sure of it. Your choice of 5 
sizes to 6” pipe; 4-wheel cutters to 4,” designed for 
easier work in tight places. Save your time and 
muscle—buy Rigaim Cutters at your Supply 
House. 













RIFaID 
4-wheel cutter 
for fast cuts 
in tight places. 









01g £€ £Peq0ot co FP ANY 















1G CARBON BRUSHES 
AND smaut ONEs 

























Above — possibly the largest brush yet made. Below — 
silver contacts about the diameter of a pencil lead. They 
all bring you a 29-year intimate acquaintance with 
electrical conditions — a willingness to ferret out your 
needs down to the last ampere — research and manu- 
facturing facilities which will give you the one right 
product for your purpose. Superior brushes and 
contacts will always be worthy of the name. 


Ask For Our Bulletin €-12 
SUPERIOR CARBON PRODUCTS, INC 


Ry 9113 GEORGE AVENUE e@ CLEVELAND 5, OHIO 
: SUPERIOR seusies 


BRUSHES 





Siac 19!7- 

































For Solid . . . Non-Slip Support 
of Conduit... at any angle to beam 
“EFFICIENCY” 
CONDUIT HANGER Type F 






















On open steel construc- 
tion, Type F Conduit 
Hangers with radiating 
ridges and five point 
gripping surface, carry 
pipe or cable at any 
angle to beam, on true 
mechanical principle. 
Made in capacities from 
Ya" to 242" diameter. 














Write today 


Supporting pipe at 
for Catalog 38-A. Supporting Cable parallel to beam right angle to beam 
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Dates Ahead —. 


National Electrical Contractors Associa- 
tion — 47th Annual Meeting, Roney 
Plaza Hotel, Miami, Fla., November 
30-December 3. 

Electrical & Gas Association of New York, 
Inc.—Luncheon meeting, Grand Ball- 
room, Hotel Astor, New York, N. Y 
December 22. 

Independent Electrical Contractors Asso- 
ciation, Inc.—43rd Annual dinner, Ho- 
o_O New York, N. Y., January 15, 


American Institute of Electrical Engi- 
neers—Winter general meeting, Penn- 
sylvania Hotel, New York, N. Y., Janu- 
ary 31-February 4, 1949. 

Electrical League of Milwaukee—Annual 
industry dinner dance, Hotel Schroeder, 
February 12. 

National Electrical Manufacturers Asso- 
ciation—Winter convention, Edgewater 
og Hotel, Chicago, Ill., March 13-18, 

Third International Lighting Exposition 
and Conference—-Hotel Stevens, Chi- 
cago, Ill., Week of March 28, 1949. 

National Electrical Wholesalers Associa- 
tion—41st Annual Convention, Nether- 
land Plaza Hotel, Cincinnati, Ohio, 
May 1-6. 

Chamber of Commerce—37th annual meet- 
ing, Washington, D. C., May 2-5. 

National Fire Protection Association— 
53rd annual meeting, Fairmont Hotel, 
San Francisco, Calif., May 16-19 

National Industrial Service Association— 
Annual convention, St. Louis, Mo., June 


Ilnminating Engineering Society — Na- 
tional Technical Conference, French 
Lick, Ind., September 19-23. 


Manufacturers 
News 
GENERAL ELECTRIC 

APPOINTMENTS 


George G. Montgomery, a San Fran- 
cisco corporation executive, has been 
elected a member of the board of direc- 
tors of the General Electric Company. 

Clarence C. Walker, formerly G-E 
commercial vice president assigned to 
customer relations work in the New 
England area, has been appointed gen- 








C. C. WALKER 


eral manager of the Construction Ma- 
terials Department. Mr. Walker, who 
will make his headquarters in Bridge- 
port, succeeds the late Carroll D. Hep- 
ler. He will be responsible for the 
development, manufacture and sale of 
wire and cable, wiring devices, acces- 
sory equipment .and conduit products. 

Appointments of F. Penn Holter, 
Charles R. Shields, Charles K. Skinner 
and Frederick V. Courtade to new po- 











FLOOR BOXES and 
ACCESSORIES 





i: A Complete Line of High Quality 
‘ Boxes for Telephone, Power and 
n- 
u- Lighting Outlets 
lal 
et, SINGLE GANG TWO-GANG 
- (me ec ADJUSTABLE FLOOR ADJUSTABLE FLOOR 
8, WATERTIGHT NON-ADJUSTABLE BOXES OUTLET BOX 
mn Completely assembled, Complete for telephone ei 
i- including receptacle and or signal work, includin Bs 
nozzle. Castbodyhasthree cover plate and Yo" flus 
a- ¥Y%" holes in sides, two in _ plug. Does not include re- 
4 bottom. ceptacle or nozzle. 


aie 


WATERTIGHT ADJUSTABLE BOXES 


Deep Body Type. Com- 
pletely assembled, includ- 
ing adjusting ring, cover 
plate with 2” opening, and 
flush plug. Maximum 
height 412”. 


Shallow Body Type. Com- 
pletely assembled, includ- 
ing adjusting ring, cover 
plate drilled and tapped for 
/.” standard pipe, and plug. 
Maximum height, 314”. 





Four 4" holes drilled 
and tapped, one in 
each side. Cover plate 
with 2” opening for 
electric light and 
power. Also furnish- 
ed with 2” opening 
for telephone and 
signal outlets. 


se 
Si 





Six %” holes drilled 
and tapped, two in 
each side and one in 
each end. Cover plate 
arranged to drain wa- 
ter outside of box. 
Cover plate with one 
2” and one 42” open- 
ing, two 2” openings, 
or with two 4” open- 
ings. 
















THREE -GANG 

STEM NOZZLE ADJUSTABLE 
Tapped 14” 

standard FLOOR 

pipe thread. 

OUTLET BOX 

Furnished with three 

separate cover plates, 


two drilled and tap- 
ped to fit 2” standard 
— pipe or stem nozzle. 
vA The third is drilled 

; and tapped with 2” 
opening for plug or 
nozzles. 





FLOOR NOZZLE 


Oval duplex nozzle, 
complete with cover 
plate. 












% 


DOUBLE-FACED a 
FLOOR RECEPTACLES 


WATERTIGHT NON-ADJUSTABLE 
pe FLOOR OUTLETS 











Double-faced 
receptacle with 
partition, fin- 
ished in black 
fire- baked en- 
amel. 







ELONGATED 
eye OPENING GASKET OR “ 
SEALTIGHT 

RETAINER 










CORK 
GASKET. 














Base provides 
entrance for 
two ')" thread- 
» ed conduit. 












CINDER =~ 
CONCRETE’ 





a AN ° 
wooo! Sg ee 
> ~FLOORING “See e 
Cover plate as 


includes 2” plug. 





TAPERED 
WOOD SLEEPER 





Body for 1/2” 


Body tor 1/2” 
rigid conduit. thinwall conduit. 











Double-faced 
receptacle with 
partition, 


Double-faced re- 
ceptacle without 
partition. 








“WE SELL EXCLUSIVELY 


THROUGH WHOLESALERS” 


NORTHBROOK, ILLINOIS 
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One manufacturer saved 
$10,400 in power 
equipment—CAN YOU? 





G.E.’s money-sav- 
ing pack of facts 
on power distribu- 
tion systems: man- 
val — slidefilm — 
review booklets. 


Get these eye-opening facts 
on power distribution systems 
to your key men—and see 
how much YOU can save 


With “load-center’” power distribution, one 
medium-sized manufacturer saved $10,400 in 
power equipment costs! Another cut equip- 
ment costs by 15 per cent—another by 17 
per cent. And load-center systems help save 
money in five other ways, too. So get the 
facts to your key men now—open their eyes 
to this new way to power economy in your 
plant. It’s easy. Here’s all you do— 


FREE to business management 


Examine the General Electric Load-Center 
Power Distribution Manual free of charge. 
It covers every phase of load-center systems 
from a discussion of the fundamentals to 
examples of actual installations in plants 
like yours. It’s prepared by experts, with- 
out sales bias, and it’s designed to help you 
solve your power problems. Look through it. 
aetaty yourself that it will pay off for you, 
then— -~* 


Get a FREE showing of the slidefilm 


Your key men will quickly learn about 
power distribution systems in this modern, 
absorbing, visual way. Here’s a General 
Electric slidefilm with sound that tells what 
load-center distribution is—what it can do 
for you. Prepared in terms -that get over 
fast—stick in the memory. Show it, and— 


Get FREE review booklets 


They highlight the lessons of the film, and 
they’re ideal for individual study and re- 
view. You can have as many as you like. 
ACT NOW! Don’t delay. Remember—load- 
center distribution means reduced costs. So 
start the ball rolling, by filling in the coupon 
below, and we'll rush you’ G.E.’s Load-Center 
Power Distribution Manual. And, with it, 
we'll tell you how to arrange for a free 
showing of the slidefilm. Do it now! 


FREE 








Attach TO BUSINESS 
to your 
business MANAGEMENT 
letterhead 

General Electric Co. 

Section F 684-11 


Schenectady 5, N. Y. 

Please send me a sample copy of the 
G-E Load-Center Power Distribution Man- 
val without cost or obligation, with de- 
tails on how | can arrange a FREE 
SHOWING of the film. (Extra copies at 
regular manual price — $1.00.) 

Name. -__Title 


Company 


Street 
City. 














ee 
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sitions in the Construction Materials 
Department has been announced. Mr. 
Holter has been named assistant man- 
ager of manufacturing; Mr. Shields 
has been appointed manager of market- 
ing service; Mr. Skinner has been ap- 
pointed materials coordinator and Mr. 
Courtade becomes manufacturing en- 
gineer for the conduits products divi- 
sion. 

Appointment of M. V. O’Brien as 
general sales manager of the Appar- 
atus Department has been announced. 
He has been assistant general sales 
manager since December 1947, and will 
continue to direct the coordinated sales 
activity of the department’s 16 product 
divisions through apparatus sales offi- 
ces located throughout the country. 

C. I. MacGuffie and R. C. Freeman 
have been appointed manager of sales 
and manager of engineering, respec- 
tively, of the Welding Divisions. 


SQUARE D APPOINTMENT 


L. G. Maechtlen has been named 
general sales manager of the Square 
D Company, Western Division. All 
western sales activities are now to be 
coordinated and directed by Mr. 
Maechtlen. 

Following his graduation from Cal 
Tech in 1926, Mr. Maechtlen joined the 


fe ER GST nly OE Se A a Et 
PZ ee 
Pend > Pe aes 
t 4 

t es 





L. G. MAECHTLEN 


company as an engineer. During World 
War II, as manager of the Los An- 
geles plant, he supervised production 
and sales in southern California. Fol- 
lowing the war, he supervised design 
and construction of the new plant 
on Valley Boulevard, and has been 
works manager since its completion 


in 1946, 


E. D. TILLSON JOINS 
LIGHTING PRODUCTS 


Edwin D. Tillson has joined the 
staff of Lighting Products Inc., High 
Park, Ill. as consulting engineer. Mr. 
Tillson will. work on new lighting 
equipment designs as well as lighting 
application problems. 

Mr. Tillson recently retired as super- 
visor of the testing department of the 
Commonwealth Edison Co. in Chi- 











ALLOY 


weigh only 
as much 


Pe 


of old style 








Approv 
by 


industrial designers, 


ed—by Underwriters, 
by 


public, utilities — approved by 


municipal 


authorities who 


have rejected other non-fer- 


rous conduit fittings. 


Corrosion - resistant 


clear 


through—nothing to wear off 


or suffe 


r in handling. 


THREADLESS — our special- 


ty—or 
prefer. 


cessorie 


THREADED if you 
Both take the same ac- 
S. 


catalog 48 tells the whole 


story. 


KONDU CORPORATION 


Erie, Pa. 
LTD., 


KONDU MFG. 


Have you a copy? 


co., Preston, Ontario 
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A hess year’s Christmas tree lights made by Noma will feature wire insulation made 


from GEON. They will be safer because the insulation is self-extinguishing in case 


of fire. The strings will be lighter weight, easier to handle because the insulation is 


thinner, smoother, more flexible, than old-fashioned insulation. They will last longer 


because the insulation resists wear, aging, heat, and flexing—won’t ever get gummy, crack, 


or peel from the wire. 


These properties, plus resistance to oils and 


PAODERN ' greases, foods and chemicals, water, acids, 
CHRISTMAS LIGHTS mildew, sunlight, and most other normally 


destructive factors, have made versatile 


Another interesting application GEON the ideal material for literally 
for GEON raw materials hundreds of products in the home 


and in industry. 





molded, extruded, calendered or cast into sheet or film, applied as a coating to 
textiles, fibres, and papers. Products made from GEON may be brilliantly or 
delicately colored, flexible or rigid, clear or opaque. While we make no 
finished products from GEON, we'll be glad to work with you on special 
applications. Just write Dept. H-12, B. F. Goodrich Chemical Company, 

Rose Building, Cleveland 15, Ohio. In Canada: Kitchener, Ontario. 


Wire manufactured by 
The Ansonia Electrical Division 
of Noma Electric Corp. 


B. F. Goodrich Chemical Company 


GEON can be pressure or injection 





A DIVISION OF 
THE B. F. GOODRICH COMPANY 


GEON polyvinyl materials e HYCAR American rubber « KRISTON thermosetting resins » GOOD-RITE chemicals 
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A NEW AND BETTER WAY TO 
FASTEN ELECTRICAL EQUIPMENT TO 
WALLS 


. THE “ANY-WALL” ANCHOR 


@ Speeds up installations 
@ Easier, simpler to use 


















































For hollow or solid walls, the “Any-Wall” Anchor goes 
in quickly, holds fizm and solid on plaster, wood, metal, 
wallboard, tile, etc. Solves the need for a simple yet 
dependable fastener for all applications! Tubular steel 
anchor, length 212”, diameter 5/16”. Draws up to dimen- 
sion of any wall thickness. 


1.) Insert “Any-Wall” Anchor in wall. 


2.) A few turns of speed tool draws up 
anchor quickly. 
3.) Anchor ready for use. 








UNLIMITED USES! Saves you time and labor—when a 
wall fastening job is needed. Excellent for panel boards, 
bus ducts, conduit, junction boxes, service switches, strap 








iron, etc. 











SEND FOR THIS SPECIAL INTRODUCTORY KIT OFFER . . . 


50 “Any-Wall” Anchors PLUS one $2.50 Speed Tool........ Regular $5.75 Value 
YOUR SPECIAL PRICE .... $4.95! Postage prepaid. 


Prove to yourself that “Any-Wall” Anchors will do a FASTER, NEATER job. 
INTRODUCTORY KIT TODAY. Samples on request. 


ANCHOR MANUFACTURING CO. ,{s.ccs 


ST. LOUIS 3, MO. 


SEND FOR YOUR 














up to90degees 
in one operation 


al Bender 


Installation work goes faster, easier, and at a 
lower cost when you have a Tal’s Prestal Bender 
on the job. This efficient, light, portable machine 
handles all pipe and conduit up to 3". Makes 
perfect bends, up to 90°, cold, in one single 
operation. No need to waste labor by replacing 

the pipe three to six times to 

make a bend. Does a good work- 
. manlike job — smooth, uniform 

bends without kinks or wrinkles. 
Simple and easy to oper- 
Rate. Thousands are in suc- 
cessful use everywhere. 
Write for data bulletin. 
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E. D. TILLSON 


cago: Technical director of the Chi- 
cago Lighting Institute since its in- 
ception in 1930, he has served for 32 
years in the Illuminating Engineering 
Society as manager, secretary and 
chairman of the Chicago section, as 
director of the national society and on 
many of its technical committees. In 
1945 he was elected a fellow of the 
society. He has also served on com- 
mittees of the Electric Association of 
Chicago, International Commission on 
Il!umination and Association of Edi- 
son Illuminating Companies. 


NEW LIGHTOLIER 
VICE PRESIDENT 


Theodore Berk has been elected a 
vice president and director of Light- 
olier, Inc., New York. Mr. Berk joined 


T. BERK 





the organization 26 years ago and for 
the past nine years has been assistant 
merchandise manager and Metropoli- 
tan sales manager of the lighting fix- 
ture division. 

He is a member of the Illuminating 
Engineering Society. 


WESTINGHOUSE CHANGES 


Appointment of G. H. Grossnickle 
as manager of the Meter Division of 
the Westinghouse Electric Corporation, 
Newark, N. J. has been announced. In 
1939 he was named manager of manu- 















hi- 
in- 
32 
ng 
nd 


on 
In 
he 
n- 
of 
on 
li- 


STURDY 
HEAVY GAUGE 


Cras 


for your moucy 









METAL 
EGGCRATE 
HINGE TYPE 
LOUVRE 


with All-bright’s REMOVABLE 
SM SERIES : Surface 


and Recessed Fixtures 





A totally direct unit for 
high efficiency and low 
brightness, for surface or 
recess mounting, continu- 
ous runs or individually. 
Sturdily built, designed for 
eye-appeal and easy main- 
tenance, with durable 
baked white enamel finish; 
reflection factor 87%. 


SM 240 


2 lite, 40 watt surface mounted unit. 
48 in. x 12 in. x 5 in. deep. 


ASK ABOUT THE NEW BAY-LITE! 


All-bright’s sensational new louvred Bay-Lite includes the con- 
struction features of the SM Series fixture illustrated above, but 
is designed in units four and five ft. square. 

The four ft. square unit is for use with from 8 to 12 40-watt 
T-12 fluorescent lamps. 

The five ft. square unit is for use with six 40-watt T-17 instant 
start, low surface brightness lamps, or six 85-watt T-17 lamps. 
Both units are provided with receptacle for insertion of swivel 
spoke focus spot light which is an integral part of the louver. 


WRITE FOR ADDITIONAL DATA TODAY 
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EASE OF 
INSTALLATION, 
2 ENDS ONLY 
REQUIRED FOR 













DURABLE BAKED 
WHITE ENAMEL 
FINISH—87% RE- 
FLECTION FACTOR 

























TWO WING 
NUTS HOLDING 
REFLECTOR 





RECESSED SML UNIT SURFACE MOUNTED 
SNAP IN HINGE SM UNIT FOR LESS 
TYPE LOUVRED MAINTENANCE 















































REC SML 240 


2 light, 40 watt recessed unit, 
48 in. x 12 in. x 5 in. deep. 


There is only ove manufacturer of All-bright fixtures. We 
have no affiliation with any other manufacturer of lighting 
fixtures. Trademark Registered. 


ALL-BRIGHT ELECTRIC PRODUCTS COMPANY 


Manufacturers 
of Fluorescent 
lighting Fixtures 


3917-25 N. Kedzie Ave., Chicago 18, Illinois 








EMT Thin Wall 
Conduit 
maneniner: 

+ — 


CADMIUM 


PLATED a Ss 77 a 





FAM Coupling 





1. Simple, fast installation 4. Cuts surface for posi- 


(Cutaway View) 
2. No rings to cock or lose oe a, 
cas : 5. Raintight— 
3. Precision machined 
FAM Connector | taper fit UL Approved 


| Write for Descriptive Literature 


FISHER-ARMOUR Mec. Co. 


757 Waveland Avenue 
Chicago 13, Illinois 








\G); . We Sez” 


Fixture Hangers 
FOR INSTANT. ALIGNMENT 


At last you can get a Fixture Hanger that turns to any angle after being 
screwed to an outlet box. Although base and receptacle remain stationary, 
hanger arms may be turned to align with any preconceived lighting plan. 
Exclusive Friction Ring firmly holds fixture in selected position. Hanger 
screws on to 34" or 4" outlet boxes, no other fastening necessary. Fur- 
nished complete with receptacle, two 5‘ chains, hooks and cord clips. Also 
available with bushed hole only, or with 3 wire solid ground receptacle. 
All Friction-Set Hangers are approved by the Underwriters’ Laboratories. 
K100 shown above, List Price $1.10 « Write for Bulletins K25, K26 and K27 


SIMPLET ELECTRIC COMPANY 


3600 WEST POTOMAC AVENUE, CHICAGO 51, ILLINOIS 
1200 CHARLTON STREET, NEW YORK 14, N. Y. 
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facturing which post he comes to his 
present position. 

William A. Hayes has been ap- 
pointed section manager in the West- 
inghouse electronic tube sales depart- 
ment, which handles X-ray tube sales 
and all electronic tube contracts with 
U. S. government agencies. 

Frank Paeske has been named man- 
ager of miniature lamp sales at Bloom- 
field, N. J. He will coordinate the 
activities of the eight district offices 
with those of headquarters sales in 
connection with the sale of automotive 
lamps, flashlight lamps, Christmas tree 
lamps and other miniature types. 


T. B. MOULE NAMED 
SALES MANAGER 


Thomas B. Moule, formerly assist- 
ant director of sales, has been ap- 
pointed sales manager of the Plomb 
Tool Company, Los Angeles, Calif. 

Since joining the company in 1944, 
Mr. Moule has supervised many sales 
and merchandising activities. For five 
years following his graduation from 
the University of Michigan, he was ad- 
vertising and sales promotion manager 
for Ex-Cell-O Corporation, Detroit. 
He served as sales and advertising 
counsel of clients for four years while 
account executive and new business 
manager of R. L. Wolfe & Associates. 
For three years he was sales manager 
of the Republic and the Northern Air- 
craft Products Dvisions of the Avia- 
tion Corporation. 


TRUMBULL CHANGES 


Yale T. Chaney has been appointed 
manager of distribution systems sales 
of the Trumbull Electric Mfg. Com- 
pany, Plainville, Conn. He was for- 
merly Trumbull’s resident engineer, 
working with General Electric in 
Schenectady, N. Y. 

William A. Edwards has been ap- 
pointed manager of switch, breaker, 
control sales. He joined Trumbull in 
1924 as a member of the advertising 
department in Plainville. In 1942 he 
became manager of the Kansas City 
office and in 1943 he was the district 
sales manager of the Southwest dis- 
trict. 

George H. Sahler has been named 
manager of marketing research. He 
was formerly market analyst with Gen- 
eral Electric in Schenectady. 

H. S. Hill has been appointed man- 
ager of the Trumbull office in Schenec- 
tady, N. Y. In this new assignment, 
Mr. Hill will be responsible for all 
Trumbull relations with the General 
Electric Co. 

A. T. Allison has been named dis- 
trict manager of the Southeast sales 
district with offices at 700 West 5th 
Street, Charlotte, N. C. 














AIR COOLED 
POWER 
TRANSFORMERS 





Heavy duty design provides 
high efficiency performance 
at normal temperature rise 
of 55°C. All steel construc- 
tion results’ in more KVA 
capacity per pound. Acme 
Electric air cooled transform- 
ers are built in sizes from 
1/10 KVA to 50 KVA, pri- 
mary voltages up to 600 
volts. 11/2 KVA to 25 KVA 
with primary of 2300 volts. 


Use Acme Electric Air Cooled 
Transformers to 


[] Operate 115 volt equipment 
from power circuit 


(1) Distribute power at high volt- 
age i 

(1) Eliminate double wiring 

[] Provide 3 wire circuits 

CL) Insulate circuit 

C] Boost voltage 

C1] Balance voltage 


Write for Bulletin E 160 


ACME ELECTRIC CORPORATION 
3612 WATER ST., CUBA, NEW YORK 


Acme Electric also manufacture: Luminous 
Tube Transformers °* Fluorescent Lamp 
Ballasts * Cold Cathode Lighting Trans- 
formers and Ballasts * Radio and Tele- 
vision Transformers °* Electronic Trans- 
formers * Door Bell, Chime and Signaling 
Transformers * Voltage Regulating Trans- 
formers * Stepdown Transformers. 


Aemaxit=Floctric 
t R A N | ee 0. Bc Mee Rs 














THE AMAZINGLY VERSATILE—MODEL 40 


UTILITY TESTER 


A NEW KIND OF INSTRUMENT FOR TESTING 
ALL ELECTRICAL CIRCUITS AND UTILITIES 


© Thermostats © Field Coils © Air-Conditioners THE MODEL 40 ALSO 
- aioe wane : ake | ee: 
. oe salon cnet ° Lighting Systems phase, universal, squir- 
®@ Fluorescents @ Washers @ Electric Ovens rel cage, batecties Se 
© All Fuses ® Soldering Irons ® Solenoids ct every type of me 
© Condensers © Melting Pots ® Circuit Breakers _ from f eraenacdars: 


THE MODEL 40 UTILITY TESTER 


Will indicate whether voltage is 110 Volts or 220 Volts, 
ee if current is A.C. or D.C. and if frequency is 25 cycles or 
elle 


ee 


60 cycles. Will test Thermostats under actual working 
conditiuns. Will measure the actual current consump- 
tion of any appliance either A.C. or D.C. while the 
unit is in operation—reading will be direct in amperes— 
the appliance or utility may be plugged directly into 
front panel receptacle—a special pair of insulated clip- 
end leads is provided for motors. Incorporates an ultra- 
sensitive direct reading resistance range which will 
accurately measure all appliance and utility resistances 
down to a fraction of an ohm. Will test bulbs, fuses, 
condensers, field coils, etc. Is ideal trouble shooter as 
it will instantly locate opens, shorts and grounds. 
Will locate cause of failure Be 

in three-way heat control = pode by 
switches. Will indicate when ged _ crackle inames 
one side of an appliance or Stee! = 
motor connected to line under 


test is ‘‘grounded.’’ Will in- 
dicate excessive leakage be- 
tween a motor and a line. 
Will indicate when a three- 







phase motor is running errati- com plots 
cally due to a “‘blown’’ fuse. with a 


GENERAL ELECTRONIC DISTRIBUTING CO. 


DEPT. EC-12, 98 PARK PLACE, NEW YORK 7, N. Y. 


> 








Model 
5CK-115M, 5,000 
watts, 115 volts D.C. 


Maiha nly 35th © 


NEW ONAN “CK” ELECTRIC PLANTS are available 
in 5000 watts D.C,, 115 and 230 volts; 2000 and 
3000 watts A.C. in all standard 
COMPLETE ELECTRIC PLANT LINE INCLUDES: A.C.— 
350 to 35,000 watts in all standard voltages and 
frequencies. D.C.—600 to 15,000 watts, 115 and 230 
volts. Battery Chargers—500 to 6,000 watts, 6, 12, 
24, 32 and 115 volts. 
ONAN AIR-COOLED ENGINES—CK: 2-cylinder op- 
10 HP. BH: 2-cylinder opposed, 51/2 HP. 
1B: 1-cylinder, 34 HP. 


D. W. ONAN & SONS INC. 
Write pr catalog 2145 Royalston Ave., Minneapolis 5, Minn. 


Use fast-working electrical tools on 
any construction or maintenance job 
with this high capacity, portable, com- 
pact electric plant. Equipped with four- 
receptacle box for direct plug-in of tools 
or lights. Available with carrying frame, 
or dolly-mounted. Powered by Onan 10 
HP, two-cylinder, 4-cycle, air-cooled 
engine. Shipped complete . . . ready to 
go! 


Onan 


PRODUCTS 





\ ecient 


ONAN execrric PLANTS 
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*Patent No. D-141024 


Underwriters approved. 





HYDEE HANGER * 
hangs chain suspended industrial fixtures quicker, easier 


A screwdriver is all you need... for new or ‘‘change-over’’ jobs. Fits 

standard 4’’ or 3%" outlet box or plaster ring. Self- grounding... you 
65 can use 2-wire cord and plug. Complete with receptacle, two 
LIST 5-foot chains, spring wire ‘‘S’’ hooks and cord clips. 

Day - Brite Lighting, Inc., 5402 Bulwer Ave., St. Louis 7, Mo. 

Nationally distributed through leading electrical supply houses. 

in Canada: address all inquiries to Amalgamated Electric Corp., 

Ltd., Toronto 6, Ontario. 






IT’S EASY TO SEE WHEN IT’S 


DAY-BRITE 
Ly hlivg 





and No. 440914 





V-Shaped Corrugations Grip Wires 
Securely and Permanently! 


You're sure of strong, ‘lasting wire connections when you 
use Sherman ‘‘Wedge-Grips."" That oval pointed screw 
wedges the wires together under pressure, between special 
“V"'-shaped corrugations. Made of pure, hard-drawn 
copper. Dependable and permanent — ideal for all small 
wire connections. 


H. B. SHERMAN MFG. CO. 
Battle Creek, Mich. 
















Ideal Electric and Mfg. Company, 
Mansfield, Ohio, has named the Phila- 
delphia Electrical and Machinery Com- 
pany, as distributors in the Philadel- 
phia area. 


Cutler-Hammer, Inc. of Milwaukee 
has announced the opening of a new 
branch sales office located at 533 Mayo 
Building, Tulsa, Okla. B. R. Stratton 
has been named manager of this 
branch. 


Announcement has been made of 
the appointment of H. L. Turner, Jr. 
as manager of the Shreveport, La. 
branch of the Westinghouse Electric 
Supply Company. Mr. Turner suc- 
ceeds C. B. Wible, who has been made 
apparatus specialist for the Louisiana 
and Mississippi territory. 


D. D. Pittman has been appointed 
by the Illinois Electric Porcelain Com- 
pany, Macomb, IIl. as its sales repre- 
sentative in the states of Wisconsin, 
Minnesota and Iowa and the northern 
peninsula of Michigan. 


eneral Controls Co. of Los An- 
geles, Calif. has announced the ap- 
pointment of B. L. Lerch as factory 
branch manager of the new St. Louis 
office. O. D. Shaddox has been named 
factory branch manager of the new 
Oklahoma City office. 


Black & Decker Mfg Co. announces 
that R. A. Wernsdorfer, service engi- 
neer at the Atlanta branch, has been 
transferred in the same capacity to 
the Baltimore branch. G. C. Wilhide, 
Jr. has been appointed service engi- 
neer in Atlanta to succeed Mr. Werns- 
dorfer. 


William Brand and Company, 276 
Fourth Avenue, New York, recently 
acquired the tubular braiding plant 
of the International Braid Company, 
which was located in Providence, R. I. 
This plant has been transferred to Fall 
River, Mass. 


William Furber Smith, former en- 
gineering director of the “Manhattan 
Project”, has joined the United States 
Testing Company, Inc., Hoboken, N. 
J., to organize a new engineering in- 
spection service in conjunction with 
building and building material. 
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SIMPLICITY PLUS! 
New NON-INDUCTIVE 
CABLE RACK 





for 
INDUSTRIAL 
PLANT 
WIRING 
Type D-F 3-Conductor 
Cable Rack, New Non- 
Inductive Design. Racks 
available for cable sizes 
from 5/16 to 2%” 
@ Radically different, the new 
M. & W. Non-Inductive Cable 


Rack is designed for A.C. or D.C. 
systems. Racked Cables only par- 
tially surrounded by metal elimi- 
nates any chance of induced cur- 
rent in the rack. Impedance reduced 
with cables mounted in delta 
formation. Rack of one-piece con- 
struction . . . installation of cables 
made quick and easy through the 
use of split bushing. 


Send today for Bulletin C-S-51 
which illustrates the complete line 


THE M. & W. ELECTRIC 
MANUFACTURING CO. INC. 


EAST PALESTINE, OHIO 









A complete line of sturdy 
Watertight Floor Boxes, single 
or gang types; Combination 
Floor Extension Sets, Floor Out- 
let Type Receptacles, Heavy 
Duty Floor Receptacles & Plugs. 





Sold Through Electrical Wholesalers 
SALES OFFICES IN PRINCIPAL CITIES 


72 


Complete information in 
new catalog FB 147-4 
Write for copy. 


RUSSELL & STOLL COMPANY, ING. 


Precision-Built Electrical Equipment 
125 BARCLAY STREET, NEW YORK 7, N. Y. 














Drill Masonry Fast, Easy 










Kennadrills take the 
hack-work, high cost, 
out of installation jobs 
wherever masonry is 
drilled. 


They have a 
hard diamond- 
like Kenna- 
metal cutting 





Get Results Like This: | 


“59 holes—1'4 inches | edge that stays 
an in tile, per - | sharpupto100 
Speed—40 seconds | times longer, 
per hole. drills up to 5 


“pverage i100 holes, | times as fast. 


31, inches deep in 





cement hetwese 5 GOOD in... 
ering. Stole” | CEMENT, 

“s LIMESTONE, 
“Saved 7% hours 8 | TILE, 
one day with ptomor: | PLASTER, 
row. saved money | BRICK, 
had easier going. ASPHALT, 

MICARTA, 








ASBESTOS, SLATE, etc, 


Kennametal drilled holes are 
true, smooth, sharp-edged. Blade 
action ejects the cuttings, pre- 
vents binding, sticking. Bits are 
Yj" to 144" in diameter, and can 
be used in hand braces, drill 
presses, rotary drills. 

Write for bulletin EK now. 


In Hardware Stores Everywhere 








KENNAMETAL Ine LATROBE, PA. 





ELECTRICAL 





CUT DAYS OFF 
WIRING JOBS... 


WITH THE KETT 
TALL REACH woo sorer 


Bores Thru Wood, Steel and Masonry! 
Does Five Day Hand Boring Job in Less 
Than A Day. 


e The KETT Borer solves every boring problem for electrician, 
plumber, etc. Eliminates ladder-climbing . . . reaches up to 10 feet 
above floor. Removed from extension, it’s a versatile hand tool 
. .. boring in “hard” corners. Paying for itself on the first few 
jobs, the KETT Borer saves time, money, worker fatigue and 


accidents. Customary bits in 11/16”, 12/16” and 16/16” sizes 
available. 











See your distributor for demonstration or write for Bulletin F-12. 
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HIGH SPEED 


TAPING MACHINE 





This is another of the 
many time-saving ma- 
chines we produce for 
the electrical manufac- 
turing and repair in- 
dustries. If you do not 
have a copy of our 
complete catalogue, we 
will be pleased to for- 
ward one at your re- 
quest. 


las 
POTTER © 


P. O. BOX 1042C 


HIGH SPEED is the answer! Not only is it pos- 
sible to tape more coils in far less time, but the 
high speed operation is actually less tiring on 
the operator. 


Let the Potter and Rayfield High Speed 
Taping Machine save money for you. The aver- 
age stator coil can be taped in less than 30 
seconds. 


Do away with time consuming hand taping 
operations and antiquated slow speed equip- 
ment. Increase the efficiency of your taping op- 
eration with this time-saving machine. Give 
better service for your customers and at the 
same time, greatly reduce labor costs. 


Available for floor mounting as illustrated, 
or for bench mounting. Write for descriptive 
bulletin or contact.your local representative. 









> AVFIELD. ING. 


ATLANTA, GA. 


ENGINEERING 
CRAFTSMANSHIP 














WANTED: FLECTRICAL CONTRACTORS 


WHO SPECIALIZE IN NEW HOME WIRING... 


To handle a product that automatically can be fig- 
ured in on every NEW HOME WIRING job... 


EVERLITE 


HOUSE NUMBER ILLUMINATOR 


Made of cast aluminum... 


so durable and simple in construction 


it can’t get out of order. It operates on the doorbell transformer at 
an electricity cost of only 2c per week. Approximately 5,000 have 
already been sold in Milwaukee by only a few outlets. Recommended 
and boosted by electric leagues and electric companies. 


It’s a natural for electrical contractors who specialize in new home 
wiring. Experience shows it can be figured in on every job, and it is 
proving to be a fine goodwill builder besides. One contractor is 
figuring it in on 400 new home jobs this year. 


WIRING FOR AUTOMOTIVE 
TESTING [FROM PAGE 68] 


station switches are closed. Station 
operators know that fuel from that 
particular tank is not available. When 
tank loading is completed, the attend- 
ant closes switch S-M, and the valve 
may again be operated from any con- 
trol station. 

The wiring and control for a single 
valve is duplicated for all six valves, 
all supplied from the same 110-volt 
circuit. Emergency switches are con- 
nected ahead of all other wiring. Op- 
eration of any emergency switch will 
shut off all fuel flow in the entire sys- 
tem. All switches, except emergency 
ones, are rotary lock type, with 
tumbler locks that require key opera- 
tion. 

The electrical design provides the 
flexibility desired in an experimental 
laboratory. All conduits in the dyna- 
mometer system are oversize; spare 
conduits have been provided through- 
out, and additional conduits can easily 
be installed. Conduit sleeves stubbed 
out of practically every power and 
lighting panel make it a simple matter 
to extend. additional branch circuits. 
Spare branch circuits, as well as space 
for future branches, have been pro- 
vided throughout. 

With very few exceptions, no fuel 
is exposed to the atmosphere, nor is 
there any possibility of its being ex- 
posed in normal operation. Hence, the 
installation is regarded as non-haz- 
ardous. Exceptions are the pit contain- 
ing the solenoid-operated valves and 
the fuel weighing equipment where 
all electrical work is explosion-proof, 
Class I, Group D. 





The importance of shielding high-volt- 
age cables is stressed by Samuel J. 
Rosch (right), Manager, Insulated 


WRITE FOR OUR SPECIAL SALES PLAN 
EVERLITE DIV., DEPT. E-1 


CURTIS DEVELOPMENT & MFG. CO. 


Manufacturers of well-known line of Curtis Terminal Blocks 
3266 N. 33rd Street, Milwaukee 10, Wisconsin 


Products Development, Anaconda Wire 
and Cable Co. to J. S. Zebley, Chief of 
Inspection, Department of Buildings, 
Government of District of Columbia, 
and Walter E. Kern, Electrical Inspec- 
tor, D. C. Government, at Eastern Sec- 
tion IAEI meeting. 
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EQUIP YOUR MALL SAW MODEL 60 
WITH A ZMCO ANGLE- 
DEPTH ATTACHMENT 





@ Make perfect fitting 
straight and compound 
miter cuts quickly and easily. Regulate cut- 
ting depths with hairline accuracy from 0” 
to 2". Bevel cuts to 45°. 





Fastens securely 
to your Mall Saw 
Model 60 with no holes to drill. Lightweight, 
sturdy steel construction. 

Dealer 
Inquiries $ & P 90 
Invited postpaid 


Order today by mail 


See Your Mall Dealer or Order Direct. Dealer’s 
Inquiries Invited. 


ZIEROLD MFG. CO. 
P. O. Box 509-A Burbank 12, Calif. 





Immediate Delivery! 


SQUARE WIREWAY & 
AUXILIARY FITTINGS 


UNDERWRITERS APPROVED 











Now—a complete selection of 
higher quality wireways and fit- 
tings at lower prices! Compare 
with any on the market for com- 
pleteness of line, workmanship and 
price! 


KEYSTONE SQUARE WIREWAY 


In Sizes 4 x 4—6 x 6, 
1 to 5 ft. Lengths 


Keystone 90° Elbow & Pull Box 
4x4—6x6 


Also Available 
UNIVERSAL 


UNIVERSAL 
DROP 
HANGERS 
TROUGH 
PLATES, ETC. 


Contact your whole- 
saler or write for cata- 
log sheets and prices. 


KEYSTONE MANUFACTURING CO. 


23328 Sherwood Rd. Center Line, Detroit, Mich. 




















_ AREALLY USEFUL 
SERVICE INSTRUMENT! 


A METERSIN ] 


NEW MODEL B-6 
MEGOHME® 





O insulation Tester, 0-200 megohms, 
500 volts DC test potential. With exclusive 
triple-color grading scale. 


© Ohmmeter, 0-2000 ohms. 

© AC Voltmeter, 0-150/600 volts. 

© DC Voltmeter, 0-150/300 volts. 
Full details in Bulletin 441 


HERMAN H. STICHT CO., INC. 





27 PARK PLACE NEW YORK 7.N. Y 





Talk it over... 
IN CONFIDENCE! 


The privacy you get on 
a desert island is yours 
when you use a Couch pri- 
vate telephone system. Sys- 
tems range from two-sta- 
tion lines to manual — or 
automatic — switchboard 
installations. 





Whatever your inter-communicating problem, Couch equipment 
will solve it with quick, dependable and economical service. Talk 
it over in confidence with Couch equipment. 


Free 
Illustrated 
Catalog 





Ss. H. COUCH COMPANY, Inc. 


DEPT. 806 NORTH QUINCY 71, MASS. 


PRIVATE TELEPHONES for HOME and OFFICE . . . HOSPITAL SIGNALING SYSTEMS .. . 
APARTMENT HOUSE TELEPHONES and MAILBOXES . . . FIRE ALARM SYSTEMS for INDUSTRIAL 
PLANTS and PUBLIC BUILDINGS. 
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ELECTRICIAN’S REAL FRIEND 





L.G.W. ANGLE-LOCKNUT PLIERS 


WORK TURNS TO PLEASURE 


It is a pleasure to tighten locknut and bushings on conduit 
and steel tube jobs with L.G.W. Angle Locknut Pliers. 


No more skinned knuckles. 
No more damaged screw drivers. 


L.G.W. Angle Locknut Pliers will remove the burrs from 
the ends of conduit and steel tube. 


L.G.W. Angle Locknut Pliers will cut wire and skin the 
ends of RC wire. 


Your supplier will fill your order 


White Manufacturing Co. 
2405 N. Haskell Ave. Dallas 4, Texas 

















THE MAGNO-TRONIC 
FLUORESCENT STARTER 


Fully, automatic thermal relay with unusually long life that 


PROTECTS eliminates blinking lights and protects all auxiliary equipment. 
Replacement of worn-out lamp automatically restores closed 
SIMPLIFIES circuit—replacement of starter unnecessary. No button to push. 
Magno-Tronic starters provide exact timing in the lamp elec- 
REDUCES COSTS trode—preheating process preventing excessive loss of emission 
pare te thereby assuring the maximum in the useful life of a 


lamp. The established quality of this starter saves considerable 
time in maintenance and man hours required to repair and/or 
replace an inoperative lighting unit. 
VERSATILE Will operate efficiently over an extended voltage range under 
widely ene temperatures. 
UARANTEED FOR ONE YEAR. 


The (SP-15-20) for use with either 15 or 20 watt lamps 
The (SP-30-40) for use with either 30 or 40 watt lamps 
The (SP-100) for use with 100 watt lamps 








Ask for descriptive literature 


INDUSTRIAL ELECTRONICS CORP. 


MAIN PLANT : Newark 2, N. J. 
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COST FACTORS FOR 
CABLES [FROM PAGE 64] 


breakers for all distances over about 
90 feet, individual circuit breakers are 
again the lower in cost. 

The two examples which have been 
compared probably represent boundary 
extremes. Actual cases will probably 
fall between these examples; they do 
emphasize that large feeder circuits 
supplying a number of individual loads 
at several locations may not be eco- 
nomical. Better economy as well as 
potentially increased reliability may be 
obtained by sub-division into a greater 
number of smaller feeder circuits. 


Typical Load Center Area 


It will now be well to consider a 
typical factory area such as_ that 
shown in Fig. 23. This area, compris- 


‘ing about 100,000 sq. ft., is supplied 


by a unit substation with feeder circuit 
breakers and cable feeders supplying 
the individual load areas. In this case, 
the load center area is considered di- 
vided into 16 smaller areas each sup- 
plied by panelboard. Two typical 
cases are assumed: 


Panelboard Unit Sub Volt amperes per 





Rating Rating square foot* 
60 amperes 750 7.5 
100 amperes 1000 10 





* Based on substation rating 


Cost estimates have been derived for 
both cases for circuit breakers and 
cables with four different arrangements 
for the feeder cables—with one, two, 
three, or four panelboards per circuit. 
Estimates were derived for both 15,000 
and 25,000-ampere circuit breakers al- 
though a 15,000-ampere rating would 
be adequate for the unit substation size 
being considered providing cascade 
operation is considered acceptable. The 
cost comparisons are shown in Fig. 24. 

It will be observed that for the 100- 
ampere panelboards supplied through 
15,000-ampere circuit breakers it cost 
only one half as much to supply the 
load center area where two panel- 
boards are supplied by one feeder cir- 
cuit as where four panelboards are 
supplied by one feeder circuit. This 
represents a total saving of $9200 for 
this particular load center area. The 
saving is still striking even when 25,- 
000-ampere circuit breakers are used, 
a saving of $7000. With 60-ampere 
panelboards a similar comparison is 
evident with the arrangement supplying 
four panelboards costing considerably 
more than where two panelboards are 
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DOSSERT DOSSON 


SERVICE CONNECTORS 
Type DS 


Make quick and efficient connections. 
Made of a high strength copper alloy, in- 
suring maximum contact pressure and 
area between conductors. Each Connector 
is designed to accommodate two of the 
maximum conductor sizes. The high cop- 
per content of the alloy from which these 
connectors are made insures freedom from 
corrosion and season cracking. Complete 
series take a size range from No. 10 
Solid to 1000 MCM cable. Also available 
in type DSR with wet retainer. Literature 
upon request. 





Type DS 
“Insist on a Genuine DOSSERT” 
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MAKES THE 


CLIPPER 
CEILING VENTILATOR 








1 bad 

1. Mounts in ceiling directly above stove —in- 
stantly catches heat, grease and odors as 
they rise. 


2. Only aninconspicuous “dripless” ceiling grille 
is visible, yet unit easily installed. 
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STEEL REFLECTORS 
Porcelain enamel 





OUTDO 
BRACKET 
Low-cost uni 


on 
- 
$3 
e 
5 
=m 
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VAPORPROOF Fixture 
Dust and Moisture Proof 
with Dome Reflector 


Nw, 


MULTI ELEC 


4223 W. Lake Street 








MULTI 


INDUSTRIAL 


LIGHTING EQUIPMENT 


Better Lighting Units 
mean More Jobs .. . 
More Money...... 


The trend is toward better looking in- 
stallations ... you can get just about 
any effect you please AND good light- 
ing efficiency too with MULTI Units. 
Each unit has a specific need and will 
give a maximum of service with a mini- 
mum of maintenance. There’s a two- 


fold advantage in using the MULTI line 
—good looks—good pay! 


TRICAL MANUFACTURING CO. 


Chicago 24, Illinois 











COMPLETE STOCKS 
Electric 


Send for Q go” 
Your Catalog 


On Your Letterhead 
Today to... 


The HARRY ALTER Co. 


1728 S. Michigan Ave. 134 LaFayette St. 
. Chicago, Ill. New York, N.Y. 


WESTINGHOUSE! 


WAGNER! DELCO! 














r 
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WHAT MAKES A MAILING CLICK? 








3. Powerful squirrel-cage blower (not a fan!) 
creates fast-moving stream of air to do job 
efficiently. 

4. Because of patented construction which iso- 
lates motor from greasy air stream, unit 
guoranteed 5 years. 


5. Available everywhere. Stocked by dealers 
* coast to coast. 


Send coupon or write for the Clipper Dealer Plan. 





r Trade-Wind Motorfans, Inc. 
5709 S. Main St., Los Angeles 37, Calif. 
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Advertising men agree ... the list is more than half 
the story. McGraw-Hill Mailing Lists, used by leading 
manufacturers and industrial service organizations, 
direct your advertising and sales promotional efforts 
to key purchasing power. 


In view of present day difficulties in maintaining 
your own mailing lists, this efficient personalized 
service is particularly important in securing the com- 
prehensive market coverage you need and want. 
Investigate today. 





wae 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 





McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION 
330 West 42nd Street 


New York, 18, New York 
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ELECTRONIC 


LINE 
VOLTAGE 


SENTRY 


Rear View STABILINE Type IE 


The Superior Electric 
STABILINE Automatic 
Voltage Regulator acts as a 
sentry — always “on duty” 
to maintain a constant volt- 
age to electrical apparatus. 
Type IE, an all-electronic 
regulator, acts instantaneously 
to keep delivered voltage to 
within +0.1 volts of the pre- 
set value, regardless of line 
variations. STABILINE Type 
IE will hold the output to 
within +0.15 volts for any 
load current change or load 
power factor change from 
lagging .5 to leading .9. 
Waveform distortion never 
exceeds 3 percent — a negli- 
gible error not recognized in 
instrument readings. 


Bulletin 547 gives you infor- 
mation on this and other 
Superior Electric voltage con- 
trol equipment. Write for 
your copy today. 


THE 
SUPE 
p COMPANY 


612 MEADOW STREET 
BRISTOL, CONN. 


RIOR ELECTRIC 
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supplied by one feeder. Here, the ar- 
rangement with three circuits is 
slightly lower in cost but better poten- 
tial reliability, obtained by greater 
subdivision, would indicate the advisa- 
bility of supplying only two of the 
panelboards from each circuit. 

While the examples which have been 
shown are not sufficiently broad in 
scope to indicate that a specific cable 
rating will prove most economical in 
most cases or that a particular number 
of panelboards should be supplied from 
a single circuit, some general conclu- 
sion can be drawn. 

Where 15,000-ampere interrupting 
capacity circuit breakers are adequate, 
every effort should be made to keep 
below the maximum 225-ampere rating 
available at this interrupting level. 
Above 225-amperes the circuit break- 
ers are appreciably more costly and, in 
general, cable also will be more expen- 
sive since large portions of the cable 
run will be operated at less than rating 
as the cable extends from one load 
area to another to pick up sufficien: 
load. 

Even when 25,000-ampere _inter- 
rupting rating circuit breakers are 
used so that the circuit breakers them- 
selves are no more costly for higher 
current ratings (up to 600 amperes), 
it appears doubtful if a rating in ex- 
cess of something in the order of 200- 
250 amperes will be justified unless 
the load is concentrated in a small 
area. 

Further study may make more defi- 
nite general rules in selection of feeder 
cable sizes possible. But in the mean- 
time it is evident from the $9200 sav- 
ing in one load area, which has been 
illustrated in the typical example used, 
that potential savings will justify the 
engineering time required to make an 
economic study of many applications. 





Among Canadian electrical inspectors 
at the Denver meeting of the Western 
Section, IAEI were: (L to R) René 
Labelle, chief examiner, Board of ex- 
aminers of Electricians; J. G. Benton 


and V. Rochonall of Montreal. 
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PAINE 
“Sudden Dept . 


DRILLS 


CUT HOLES FASTER 
WITH LESS EFFORT 


Paine “Sudden Depth” 
drills, Carboloy tipped, 
cut through wood, con- 
crete or any non-metallic 
material faster, easier 
than ordinary drills. Be- 
cause they are “dia- 
mond-hard,” they last 
longer . . . require less 
sharpening. Priced low- 
er than ever. Use in any 
slow speed Electric Drill. 

“Sudden Depth” drills 
are available in two 
styles . . . Fluted Shank 
for deep holes, and 
Round Shank for shal- 
low anchor holes.. Ex- 
tensions can be easily 
welded to either model 
for any length drill. Send 
for descriptive literature. 





THE PAINE COMPANY 


2961 Carroll Ave., Chicago 12, Illinois 
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Instantly read voltages right off 
dial. 65 to 660 v. AC. -Also DC. 
Virtually burnout-proof. Guaran- 
teed for 10,000 hours’ operation. 
Plastic case. 12” flexible test 
leads. And only $2.75 list! 


@ Not only distinguishes between 
110, 220 etc. volts, but measures 
line voltage close enough to show 
up 3 or 4 volt drop between meter 
and load terminals on 110 v. line. 


@ No electrical worker need now 
be without definite knowledge of 
whether faulty operation of motors, 
or other electrical equipment, etc. 
is due to improper terminal voltage. 


@ Checks for blown fuses, acci- 
dental junds, circuit continuity. 
Useful for electrical trouble-shoot- 
ing in general. 


@ Not subject to error of “False 
Indication” common to neon test 
lamps. 


It’s a “must.” Saves time, money, life 
and limb! Order from supplier, or from 








INDUSTRIAL DEVICES, INC., 


EDGEWATER 9 .N.J. 
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LAMP ANNUNCIATORS 


WITH OR WITHOUT 


RELAYS AND SWITCHES 


SPECIALIZING IN SIGNAL SYSTEMS 
SINCE 1918. INVESTIGATE. 
Prices on request. 





THE H. R. KIRKLAND COMPANY 


Morris Street Morristown, N. J. 











MANY TYPES AND SIZES 
WRITE for 54-page 
illustrated catalog. 


COPPER TUBE 
& PRODUCTS, Ine. 


CINCINNATI, OHIO 
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SCRU- 


SOLDERLESS 
WIRE CONNECTORS 


FAST! EFFICIENT! ECONOMICAL! 


SOLAR ELECTRIC CORPORATION 


WARREN, PA. 








How to drill concrete 


for expansion bolts, conduits, etc. 





You can drill holes through concrete 
walls, floors, ceilings, 12 to 15 times 
faster than by hand. Use the Wodack Do-all 
Electric Hammer. Typical example: drills a %%” 
hole 1” deep through average concrete in less than 
15 seconds! Saves time and money. You also use 
Wodack Do-all for chipping concrete, drilling wood, 
metal, etc. Investigate. 


WRITE TODAY FOR BULLETIN 471-EC 


Wodack Electric Tool Corporation 
4627 W. Huron St. Chicago 44, Ill. 
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LIGHTING 
EQUIPMENT IS EASY 
TO INSTALL 


Service Station 
Sports— 
Airport 
Industrial 

and Marine 
Lighting 
Equipment— 


Quality is built 
into the entire line 
of Revere lighting 
units—that’s why 
they are dependable for good performance— 
always. 


6017 Broadway Chicago 40, Ill. 


1500 
Enclosed 
Flood 
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MAINTAIN 


CONSTANT 


VOLTAGE ON HEAVILY 
LOADED ‘LINES 





THREE PHASE 
Tic DIAGRAM OF A 
AR SOMOLTAGE REGULATOR TYPE EM 





EMENT 
bes STABIL!! 









USE STABILINE ELECTROMECHAN- 
ICAL VOLTAGE REGULATORS 


In the plant —as in the labora- 
tory—constant voltage is a 
necessity. It can be maintained 
to large industrial loads by 
using STABILINE (Electro- 
mechanical) Automatic Volt- 
age Regulators, 


These units feature zero wave- 
form distortion; complete in- 
sensitivity to magnitude and 
power factor of load; no effect 
on system power factor; no 
critical adjustments; high effi- 
ciency; adjustable output volt- 
age. Available for a wide range 
of applications in 115, 208, 230, 
440 volt, single and three phase 
ratings; capacities to 100 KVA. 


_Write Today for Full Details 
THE 


SUPERIOR ELECTRIC 


COMPANY _ 
612 MEADOW STREET 


», BRISTOL, CONN 
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SWITCH 
SWITCH 


id 9) 
ON” ¢ recutarty 

ij 58 AUTOMATICALLY 
OFF @ ELECTRICALLY 


WITH A FAMOUS TORK TIME SWITCH 


PLAIN OR ASTRONOMICAL 


Tork Clock Time Switches are world re- 
nowned for their dependability and ac- 


curacy. They require no regular 


atten- 


tion, and are available in many electrical 


capacities for both indoor and outdoor 7 


use. 


There’s a TORK CLOCK for every need. 


$9.50 


Economically priced from 
Send for free literature. 


N, EW. SPECIAL 





ne — 
eo oe 
DANS 


FEATURES ASTRONOMIC “FOLLOW the SUN” 


30 HOUR SPRING RESERVE. 


TORK CLOCK CO., Inc. 





+ IT’S A LIGHT SWITCH! 
IT PLAYS Music! 
* IT’S NEW! 

MAZDA‘S LIGHT MUSIC 








Light Music is a precision imported Swiss 
musical instrument mounted on an attractive 
ivory wall plate 

Switch Is U.L. Approved 

MODELS AVAILABLE:- 
For The Children’s Room For The Home Bar 
*Rock-a-bye Baby *How Dry I Am 
*Brahm’s Lullaby *The Little Brown Jug 





} ELECTRICAL CONTRACTORS & DEALERS 


AN IDEAL GIFT TO : 
, GIVE TO YOUR BETTER CUSTOMERS 











If your jobber does not stock Light Music 7500 
write to Dept. CM, Mazda Lighting Corp. ‘ 


JOBBERS & MANUFACTURERS REPRESENTATIVES— 
WRITE TODAY FOR DETAILS. 


USE THIS HANDY COUPON 


MAZDA LIGHTING CORP. 
4806 Santa Monica Bivd., Hollywood 27, Calif. 
Light Music #500 at $7.95 each 





(postage prepaid) 
Tune desired 


Check or 
~ aed order 
attached 


Send par- Send for 


cel-post 
collect 
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Master of them ALL— 
DE-REELER 


Amazingly low priced unit. Eliminates loss of 
time—accidents and the need for excess man- 
power. Saves space, money and time. DeReeler 
handles every type of reeled type products. 
There is a need for the DeReeler in industry. 
Following are some of the buyers—Coil Wind- 
ing-Transformer and Switch Board Manufac- 
turers—Repair Shops and Construction Con- 
tractors handling reeled type wire, rope and 
belting. 


Handles Fully Loaded Various Size Reels 


es No. A Model No. B 


OM FROM 
12” Dia. x 6” Width 17” Dia. x 82” Width 
To 28” Dia. x 11” Width To 32” Dia. x 19” Width 


Model No. C Model No. D* 
_ FROM FROM 
34” Dia. x 22” Width 50” Dia. x 38” Width 
To 48” Dia. x 32” Width To 96” Dia. x 71” Width 


*This model for telephone—utility—or reels 
of 6,000 Ibs. or over. 


Some exclusive territories available— 
write today for yours. 


ASSOCIATED AIRCRAFT 
AND AUTOMOTIVE ENTERPRISES 


6215 South Damen Avenue Chicago 36, IIlinois 
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SIGNAL POWER SUPPLY 


[FROM PAGE 59] 


| be 24 would require nominally 12 cells 
| at 2 volts each. However, it is best to 


select the number of cells on the basis 


| of a discharged cell of 1.8 volts or a 


total of 13 cells. The latter provides 


proper operating voltage. 
The source of current should be cen- 


_ trally located, so that the distance from 
| the electrical center to the farthest sig- 
| nal will be held to a minimum. This 
| will also permit the feeders to be dis- 


tributed in different directions, reduce 


| the voltage drop in the lines, and will 


produce a voltage at the signal device 
as closely as possible to the rating for 
which it was designed. 

Selecting the proper wire sizes in 
signaling systems requires considerable 
care. In systems operating at the higher 
voltages such as 115 volts and 230 
volts a-c or d-c, it is found that the 
usual sizes of conductors such as No. 
14 and No. 12 gauge may be used. 
However, in the lower voltages such as 


| 24 volts the size of the conductors is 


determined by the distance from the 


| power supply to the farthest signal, and 


the total sum of the starting currents of 


| all the signals which are to operate 
| simultaneously. 


The accompanying 
charts in Figures 2 and 3 show the 
correct wire sizes for the 6 and the 24 
volt systems. The charts are based on 


| the originals developed by the Faraday 


Electric Corporation. Assuming that 
the system is to operate on 6 volts, and 


| that the total load of the signal circuit 


is 10 amperes with the power supply 40 
feet distant, accordingly No. 14 wire 
will be satisfactory. On the other hand 
it will be noted that in a 24 volt sys- 


| tem the distance may be approximately 


190 feet distant using the same size 
wire. 


A lively post-luncheon huddle at Pe- 
oria meeting of Illinois Electrical Con- 
tractors engages (L to R) Wm. N. 
Cooper, manager, Southern Indiana 
Chapter, NECA, Evansville; and con- 
tractors Earl Weldon of Rockford and 
H. G. Roshto of Highland Park. 
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| Primary Loop Serves Printing Plant . . . page 51 
Apartment House Wiring 


Signal Power Supply and Wiring . . . 


| Dynamic Balance 
Cost Factors for Cables 
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when you buy fluorescent fixtures 


This tag identifies a fluorescent fixture equipped with a G-E ballast. 
Look for it. It means that the manufacturer has utilized the advan- 
tages of the industry’s finest ballast to assure rated lamp life and light 
output . : . quiet and trouble-free operation: 

General Electric ballasts are lamp-matched. They are designed, 
built; and tested to get the most out of standard fluorescent lamps — 
to give you the kind of lighting you are looking for. Apparatus Dept., 
General Electric Company, Schenectady 5, N. Y. 
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FLUORESCENT LAMPS, Unlike incandescent 
lamps, do not draw current directly from — 
the lighting circuit. Instead they draw their = 
current through a special transformer oF E 
ballast mounted in the fluorescent fixture. 3 


With fluorescent lighting, therefore, the 
amount of the light you get from the lamp, — 
the life of the lamp and, to some extent 
the life and efficiency of the fixture itself, — 
depend to a large measure on the charac- 
teristics of the ballast. Good ballasts mean 
better lighting. 
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